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Better 


First Looks: 
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• Paradox 3.0 Guns for dBASE 
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• Smarter Software 
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Thisisabou 


At this moment, millions of Lotu^ 1-2-3® 
users are faithfully awaiting the arrival of 
a product called Release 3. A character- 
based product that promises greater power 
and greater produc- 
tivity for serious 
spreadsheet users. 
V\\\ V 711 As soon as it 

. A ■ In the meantime, 

Edi*' 1 we have a question; 

If Release 3 is in 
fact character-based, 
and the entire per- 



Microsoft Excel. Or, how to 
see Lotus 12-3 Release 3 from 
a whole new perspective. 


I Went ('out Salet I 
|jol 1W7- t>et IW?! 



sonal computing industry continues moving 
toward ^aphics-hased environments, is it 
wise to wait for Release 3? Or consider the 

alternative. 

Actually, you can do 
both. Because you have 
nothing to lose by seeing 
the other side of the 
spreadsheet story, and 
trying it for yourself 

It’s called Microsoft" Excel. The spread- 
sheet specifical 


easiest, most enjoyable way to crunch your 
numbera Thanks to an incredibly intuitive 
design that exploits innovations like Micro- 




As you know, with l-2-3your ability to customize worksheets and charts is limited. 
As you may not know, with Microsoft Excel the possibilities are limitless. 




Unfortunately, 1-23 wont let you move, 
size, and link an unlimited number of files at the 
same time. Fortunately, Microsoft ^cel will. 


ly desired for 
graphic environ- 
ments— the in- 
dustry’s emerg- 
ing standard. 
Five minutes in 
front of a demo 
will show you 
the fastest. 


soft Windows, OS/2 Presentation 
Manager and, of course, the Macintosh? 

You’re a loyal Lotus user. If you’re a bit 
skeptical, we fully understand that. We also 
anticipated it So weVe made sure your hard- 
earned equity in 1-2-3 
is not 

^solete. In fact, we’ve not 
"only made a transition to Microsoft 
Excel attractive, we’ve also made it easy; 

Microsoft Excel actually reads and writes 




t Lotus l-2-3^ 
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As Lotus may or may not have told you, 
Release 3 will need a substantial investment 
in new hardware. The same hardware that 
runs Microsoft Excel. All we’re saying is, if 
you’re committing to new machines, make 
the most of those new machines. Something 
Release 3 simply won’t. 

But, using is believing So we’ve made 
[■ I it convenient to get a sample of Microsoft 
i Excel in your hands. Simply call us at 
(^0) 541-1261, Dept. J 14 for a free 
sample disk of your own. It’s worth 
the call. It’s worth the e xperience. 

In fact, we’re so 
confident about 
Microsoft Excel that 
we’re offering a no- 
questions-asked, 
money-back guaran- 
tee good through 
January 1990.^ich 
means we’re actually 
willing to guarantee 
our current technology a^nst Lotus tech- 
nology that isn’t even available yet. 

M of which brings us to a decision 
millions of you are about to face: 

Upgrade to character-based Release 3, 
or upgrade to the power and simplicity of a 
graphics-based spreadsheet. We’re not 
saying it’s an easy decision. 

Just an inevitable one. 

li^CfOSO/t 

Making it all make sense; 
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No more wasted trips to the printer. Microsoft Excel comes with Print 
Review for true WYSIWYG. Unlike Release 3. 

1-2-3 files and even helps translate macros. 

It also offers the convenience of 1-2-3 on-line 
help— so you can expect a s^risin^ smooth 
transition. In fact, the 
' slash key you punch to 
access your 1-2-3 com- 
mands is the same 
key that can access 
Microsoft Excel com- 
^ mands— you don’t have 

Ifes, graphics-based Microsoft Excel was tO leleam a thing 

Another issue: 
hardware. 



For even more conuncing, 
call for a sample disk. The disk 
is free. But the experience 
is priceless. 


designed around a mouse. You can also use 
it without one. 




True CPU Power. 



State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and reliability Not the limits of your budget. 

Consider our 386/25. It gives you the performance of a 
real 80386-25. Not just a 20 trying to run like a 25. In 
addition, to get the most out of your standalone 
applications, we offer MS-DOS' and MS*OS/2 support. 

386/25 

$ 3,295 

• 80386-25 CPU running at 25MH2 

• 32K cache memory 

• Zero wait state, Norton V3 SI rating: 29.7 

• 1 MB memory (expandable to 8 MB using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• 1:1 interleave dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• lOl-key enhanced keyboard 

• AMl/Award BIOS 

• CPU80387 math co-processor socket 

• 8 expansion slots 


If you need a few workstations to plug into your LAN, a 
fileserver that can handle a bigger load, or a complete 
turnkey network package complete with NetWaref CPU 
is your single-source answer offering all the security of 
our Novell Gold-authorized support. 

For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions. 


386/20 

$ 1,995 

• 80386-20 CPU running at 20 MHz 

• Zero wait state, Norton V3 SI rating: 23 

• 1 MB memory (expandable to 8 MB using SIMM on board) 

• 384K shadow RAM 

• L2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• AMI/Award BIOS 

• 80287/80387 math co-processor socket 

• 8 expansion slots 

• 64K cache memory system, 32395 






Unbelievable CPU Prices. 
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$ 1,295 


• 80286 CPU ranning at 20MHz 

• Zero wait state, Norton V.3 SI rating: 23 

• 612K memory (expandable to 4 MB 
using 1 MB DRAM on board) 

• 384K shadow RAM feature 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• Phoenix BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 



386SX 

$ 1,695 

• 80386SX CPU running at 16MHz 

• Zero wait state, Norton V.3 SI rating: 18.7 

• 1 MB memory (expandable to 8 MB 
using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• lOI-key enhanced keyboard 

• Award BIOS 

• 80387SX math eo-processor socket 

• 8 expansion slots 


286/12 

$995 

• 80286-12 CPU running at 12MHz 

• Zero wait state, Norton V3 SI rating: 15.3 

• 512K memory (expandable to 4 MB 
using SIMP on board) 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with 10 year battery life 

• 101-key enhanced keyboard 

• Phoenix/Award BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 


N O V E L L 

Gold-Authorized Dealer 

To order, 

caU (800) 824-2936. 

In California: (800) 662-6U1. 
Local inquiries: (818) 338-5959. 

Hours: Monday through Friday 7 a.m. to 6 p.m.; 
Saturday 10 a.m. to 3 p.m. PST. 


All systems carry a 30-day money-back guarantee 
excluding shipping charges. All basic systems 
carry a comprehensive 1 yw parts and labor 
warranty. During this period, we will repair or 
replace, at our option, any defective part at no 
additional charge. Add-on products (hard 
drives, monitors, etc.) carry manufacturers' 
warranties. 

We accept VISA, MasterCard, and cashier’s 
checks. Purcha^ orders and personal checks 
welcome. 


Computer 
Products 
United 

12803 Schabarum Avenue, Irwindaie, CA 81706. 

Copyright C 1998 OMnputer Products tInHed. All rights reserved. 
Pricing and system configurations are subject to change without 
notice. 

MS-DOS and MS are registered iradcmariu of Microsoft, Inc. 
NetWare b a registered uademark of Novell. Inc. 
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SOLUTIONS 1 


VOLUMES NUMBER6 


WHAT’S inside 



Bigger— 

Vfeature Deluxe'" ins your DOS system 
use hard disks it thought it couldn’t, all in one 
bootable piece— no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESDI, or SCSI, 
and laugh at DOS partition limits. S120 

DUB-14"* takes a different approach to 
drive expansion, stretches your ATs Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level format routines, and it’s OS 
independent. S95 

Faster— 

VcQChe"' accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it's there for you the next lime 
you need it— no waiting! Works with any type 
of memory, caches up to 15 Mb. bundles accel- 
erators for your diskettes, screens, and 
keyboard. S59.95 

Vopt'" saves head motion by eliminating 
DOS file fragmentation. In a fe\s seconds at 
boot time, Vop! arranges all your files neatly 
in contiguous clusters so you won’t waste any 
time reading them back. Bundles timing and 
diagnostic utilities. S59.95 

Safer— 

Vlock"' protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even locks 
out Ctl-Break during boot! S135 

Easier— 

Vtools'" is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 

1 ( 800 ) 284-3269 

f GOLDEN BOW SYSTEMS 

2870 5TH AVENUE 
SAN DIEGO, CA 92103 
(619) 298-9349 

FAX (619) 298-9950 TELEX 201520 CBS UR 
MC/VISA US ihpg/hdlg S3 C A orders add 7V, 


PC Magazine readers lead busy 
lives and don’t want their time 
wasted by stories that aren’t 
hands-on product reviews or pro- 
ductivity-enhancing tips. Every 
rule has its exception, however, 
and within PC Magazine, it’s 
Communiques, the humor page 
that tracks the industry’s glitches 
and foibles. 

Communiques is researched 
by a wide area network of 
700,(KX) people — PC Magazine 
readers who scour magazines, 
newspapers, and ads for typos 
and awkward facts. Nearly 1 ,(X)0 
submissions pour in monthly, 
citing classified ads for Bleeding 
Edge PCs and cereal printers and 
job openings for candidates fa- 
miliar with IBM’s Tolkien Ring 
network. 

Key to the evolution of Com- 
muniques’ style has been execu- 
tive editor Bill Howard, who 
gave a firsthand demonstration of 
his well-honed wit at PC Maga- 
zine’s annual Awards for Techni- 
cal Excellence last fall in Las Vegas as he 
presented the award for best portable com- 
puter. Howard strolled onstage dragging a 
30-pound first-generation Compaq porta- 
ble atop a child’s red wagon and observed 
that “early users were easy to 
spot — one atm was longer than the other. ’ ’ 
His comparison of the new generation of 
portables to then President- and Vice Pres- 
ident-elect George Bush and Dan Quayle 
(“One offers substantially improved 
memory; the other is incredibly light- 
weight") brought down the house. 

Howard’s all-time favorite Communi- 
que: a 1987 help-wanted ad in a Texas 
newspaper seeking a Wang- and IBM-lit- 
erate accountant “with a strong sex back- 
ground . . . you’ll be tested by our CPA 
sex specialist.” The word rru was inadver- 
tently replaced by sex. Close runner-up: 


Zenith’s 1986 annual report, with a silver 
sticker hiding a back-cover misspelling of 
Zenith’s motto ‘ 'The quality goes in before 
the name goes on.” 

“Since we make fun of everyone else, 
we’re fair game, too,” Howard says. The 
most recent mea culpa recognized in Com- 
muniques: the January 17, 1989, cover 
with a plaque reading “Fifth Annual 
Awards for Technichal Excellence.” 

Turn to our cover story, however, and 
you’ll find a subject that for many people is 
anything but funny: selecting and install- 
ing the do-it-yourself network. PC LAN 
Labs evaluates 1 1 LANs averaging $350 
per workstation for a 6-user network, and 
workgroup systems editor Frank J. 
Derfler, Jr., outlines the benefits and pit- 
falls of the low road to productive data 
sharing. — Paul B. Ross [iB 


PC MtfuiK tbr tadepemlna Godt id IBM Suodml ftnoa*! Cumfiuinf BSN [•(■n 1507) ■ pMstied M-acAly neep ■ My ml Aapw for iS9V7 far yHr (22 aMBI. 
t6l 97 far two yon. and Mt 97 far Ant yen Addnciiiel pMap tl ID per copy or $22 On pn ynr far Cmidi ad ill cate ktapi ccamet, ZdT-Orm MdaM^ Co . i Avwn al 
UR CoBimiiMcaiiDae Co . (Ine Part Aw . New Yorli. NY KlltO SeccaidOau prnupr paid M Tirw YoA, NY 10116 iM ■ ealng aflkn POSTMASTEX AAfena chaps 
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These unretouched print 
samples show the superior 
print quality of QMS-PS 810 
over printers using first' 
generation print engines. 



ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The new QMS-PS' 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript', and the superior print know-how of 
QMS, an industry leader. 



CI987 Laser Connection 


The new 
8-page/mi note 
QNS-PS 810 
laser 
printer 


Under the hood QMS ASAP” (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottleneck that hinder other PostScript printers. 
As a result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 
printer's new Clarion' 
SX' print engine 
covers solid areas and 
prints fine detail 
better than previous- 
generation engines. 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it 

Along with PostScript the HP LaserJet +” 
Diablo' 630 and HP-GL” printer emulations 
are added for your non-PostScript software. 

The QMSPS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696 . 

lljELASGR 

vsconnGCTion™ 

A QMSf company 

The following arc Iradeinarks of their respective companies. QMS. QMS-PS. ASAP 
La^ Connection of QMS. bic. IbstSai^ of Ailobe Systems. Inc. Canon. Canon 
SX U Canon. VS.k. LaserJet -t- . HP-<^L of Hewlett-fVkard. Diahto of Xerox Corp. 
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BuikUng Workgroup 
Solutions: Low-Cost LANs 
Frank J. Derfler, Jr. I 
Averaging $350 per user, low- 
cost LANs offer a happy 
medium between zero-slot 
LANs — reliable but 
slow — and high-end, non- 


DOS-based systems. PC LAN 
Labs tests 1 1 systems that you 
can install yourself — often 
without dedicated servers — 
and offers help in avoiding 


pitfalls along the way . . . 

04 

Feafiires Table 

106 

Performance Tests 

... 112 
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SPREADSHEET 

ANALYSIS 

2S Shortcuts to the Power of 

Excel 

Douglas Cobb and Steven 
Cobb/ Conquer the learning 
curve and harness the 
capabilities of Microsoft Excel 
with 25 productivity tips from 
the editors of PC Magazine's 
Spreadsheet Clinic 139 

COMPUTERS 
Tandy Takes the Plunge into 
MicroChannel 
Winn L. Roschl Tandy’s Micro 
Channel challenger is a high- 
performance, high-cost 
machine. Is the 5000 MC's 
Micro Charmel compatibility 
worth the price bite? This 
intensive study of Tandy’s 
pioneer compares it with IBM’s 
PS/2 Model 70 and offers a 
glimpse of what to expect from 
ALR, American Mitac, and 


Wells American 1.59 

Features Table 160 

Performance Tests 166 


ALTERNATE INPUT 
From Fax to Finish; 

Scarmers Build a Better 
Image 

Tom Stanton! Choosing an 
OCR or graphics desktop 
scanner that costs up to 
$ 1 5 ,000 means evaluating 
software as well as hardware. It 
also means asking how well the 
scanner performs desktop 
publishing, image storage and 
retrieval, spreadsheet 
scaruiing, and fax transmission. 
PC Labs cuts the guesswork by 
testing the speed, accuracy, and 
output quality of 2 1 models 
from companies like Canon, 
Microtek, and Xerox Imaging 


Systems 187 

Performance Tests 200 

Output Tests 224 

Features Table 230 


EDITORIAL PRODUCT 
INDEX 

A list of products reviewed in 
this issue, plus a guide to 
utilities, programs, and tips in 
the Productivity section . . . 404 

Cover Photography: 

David Arky 
Model Construction: 

Bruce Morozko 


From hardware to quality output takes 
smart scanner software. Which 
scanners have it? Page 187. 
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UnUTIES 

Handling Colors on Your Laptop 

Michael J. Mefford! Monochrome 1^(^ screens can 
colors into different shades, but many of the resulting 
combinations are impossible to read. MONO.CXJM cl 
your screen to white on black and makes it legible 

k 

)3 

Tear-Out Command Summary 

289 



Hands On: 

• Wolfram’s Mathematica 
brings mainframe mathematics 
power to the PC 

• Paradox 3.0 adds integrated 
presentation graphics and 
enhanced query by example 

• Tektronix Phaser breaks 
coIot PostScript price barrier 

• Caere OmniPage: great 
optical character recognition at 
a great price 

• Intel Visual Edge adds gray 
scales and speed to the HP 
LaserJet Series II 

• Traveling Software’s 
ViewLink: The first of a new 
breed of hard disk organizer 

• HP fights back with its own 
LaserJet supercartridge and 
font generator 

• CD-ROM Sourcedisc 33 


M I LK HOI KS 


• MusicPriraer Plus prints and 
plays musical compositions 

• Micro Music Manager 
organizes your classical record 
collection 

• Bible Quest, WORDsearch: 
The Bible on your hard disk 

• World->FileSkismooihs 
your ski vacation plans 

• f/Wma V: The latest in the 
adventure games series .... 414 


ENVIRONMENTS 
Paring Down the Standard 
Window 

Charles Petzold! PM programs 
don’t all have to look and act 
alike. TIMELINE shows how 
to take a minimalist approach in 
replacing what would require a 
TSRinDOS 275 

POWER PROGRAMMING 
Managing Random Access 
Files 

Ray Duncan! Random access 
files come in indexed and 
nonindexed flavors. Here’s a 
taste of the nonindexed variety, 
with programming examples in 
C and assembler 291 

SPREADSHEET CLINIC 

Douglas Cobb and Steven 
Cobb! Print column letters and 
row numbers in 1-2-3; trap 
illegal filenames using {Open}; 
avoid the limitations of 1-2-3' s 
* wildcard 307 


USER-TO-USER 
Neil J. Rubenkingl Determine 
whether a directory is 
nonexistent or only empty; list 
multiple filespecs by expanding 
DIR power; a batch file that 
accepts synonyms for 
command-line arguments .311 

POWER USER 

Craig L. Stark! Avoid 
bypassing error trapping in 
Clipper and FoxBASE; convert 
AS(i!n database files to 
WordPerfect merge fdes ..317 

LANGUAGES 
Robert L. Hummel! Redefine 
the function keys in GW- 
BASIC; avoid a Turbo Pascal 
4.0 problem with conditional 
compiling; count words and 
lines in files under C 325 

PC TUTOR 

Robert L.HummeH (Changing a 
program using DEBUG can be 
tricky; RECORDER lets you 
optimize RAMdisk usage; 
gain a more versatile 
AUTOEXEC.BAT file with a 
special batch utility 337 

CONNECTIVITY CLINIC 

Frank J. Derfler, Jr. I Different 
computers can share the same 
language with TCP/IP software 
from the right companies; an 
easier way to send messages 
through NetBIOS 345 


LETTERS TO 
PC MAGAZINE 15 

PC ADVISOR 

Joe Desposito! Pop-up 
software to change print 
modes; a hi-res paint program 


and VGA adapter 27 


BILLMACHRONE 
Are Users (lletting Left 
Behind? 65 


BILLMACHRONE 
Are Users (lletting Left 
Behind? 65 



JOHN C. DVORAK 
Crazy Mistakes, Part 1 ....71 
Inside Track ■■■ ' 73 


JIM SEYMOUR 
A Guide to PIMs, Part 2 . . . 77 

WILLIAM F. ZACHMANN 


Music Is the Best 

STEPHEN MANES 
Legming from a Moving 
Experience 91 


Direct Marketing 

Marketplace 380 

Reader Service Card . .405 

Coming Up 407 

Advertisers’ Product 
Index 409 

Index to Advertisa-s. . .413 
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HOW TO CONTACT THE EDITORS 


The editors of PC Magazine want to hear from you. Complaints, 
questions, and. of course, compliments should be sent by letter to 
One Park Ave. . New York, NY 1001 it's probably the b^t way to 
reach us. You can also reach us electronically via MCI Mail (our ac- 
count number is 1 S7>930 1 ) or by leaving a note on PC MagNet when 
you've finished downloading the latest utility. If nothing but a hu- 
man voice will do. call us at (212) 503-5255. 

We are unable to look up past stories, recommend products, or 
diagnose problems with your PC by phone. If you bought a product 
advertised in PC Magazine, are dissatisfied, and can't resolve the 
ixoblem. write (do not call) Michael Gratzon. Advertising Depart- 
ment. at One Park Ave. Include copies of correspondence. 

PC Magazine is under no obligation to review unsolicited prod- 
ucts. All submissions accepted for publication become the property 
of PC Magazine. 

PC MAGNET 

PC MagNet. an on-line service, is a source for PC Magazine'^ utili- 
ties (bo^ programs and source code), the PC Labs Benchmark Test 
programs, and an index of articles printed in the magazine. Callers 
can upload submissions to PC Magazine's Productivity section and 
join forums to discuss articles printed in PC Magazine with the au- 
thors and other readers. PC MagNet provides electronic mail and a 
gateway to CtmipuServe. For more information see the Productivity 
section or call (2 1 2) 503-5 108. 
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Cherry Hill, NJ 08034. Send $8 per issue (check or money order. $9 
outside theU.S.). 
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Get out of the danger zone 

with Oracle’s dBASE compiler 



Innouncmg 
.ORACLE 
QuicksUver 

All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and conneaivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 

Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access, 

ORACLE database included 

ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Why wait until dBASE IV can 
talk to SQL Server? 

dBASE rv doesn’t talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2 — not on any other operating 
system. Which means \ ou’ll still be isolated 
from corporate data on minis and mainframes. 

Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes— including IBM DB2 data. 

No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you're 
not out of the danger zone in 30 da)^, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you’ll receive ORACLE SQL*Tutor— our on- 
line SQL training program— absolutely free. 

Call 1-800-ORACLEI, ext. 4425 today. 

Or fill out and return the attached no-risk 
coupon now. 


Send me the foUewing ORACLE products for 
my PC. * Enclosed is my □ check or □ VISA 
□ MasterCard □ AMEX credit card number and 


authorization for: 


ORACLE Quicksilser at $699 and 
ORACLE ^L«1btor free 
ORACLE SQL-Thtor ONLY for $199 
Please add appropriate state sales tax 

Total enclosed/authorized. 

I understand Oracle will pay for ship- 
ping, and all prices \alid in U,S. only. 


CfCOiTOAONO 


CAROEXPMt* 


SIGNATURE 


TODAYS DATE 


RC.MAfiAZINC 


'REQUIREMENTS OfWXE SOL'Tutor 256K PC and hard 0 sk 
ORACLE OucKfrtver To manage only dSASE 09P Idea and no ORACLE 
daiaDas6.younaeda640KPC To manage an ORACLE database on a romota 
computer, you need a 640K PC and opbonafnebAorking software To bu>id an 
ORACLE database on your PC you need 8 286 or 366^ w>tn640K piu$ 
1MB extended memory Aa co^<gurations reoutr# nerd d<sRs and DOS 30* 


Copyright C I9d9 by Grade Corporation ORACLE « a regrstered 
trademark of Oracle Corporation Also trademarks dBASE o( Ashton- 
Tate Quicksilver of Quicksilver Software. Inc OB2. OS/2 and IBM of 
Interr^ional Business Machines Other companies mentiortea own 
numerous trademarks TRBA 


COMPATIBILITY • PORTABIUTY • CONNECTABILITY 

Call 1-800-0RACLE1, ext. 4425 today. 


20 Oav« Ofive. BeifTTont. CA 94002 ■ Wortd Headquarters 
(4 1 S) 596-6000 • ORACLE Canada (800) 387-4407 (eKcepi QueOec) • 
Quebec (514) 337 07SS ■ ORACLE Systems Australia 
61 ^-gsg-soeo • oracle Europe 44 - 1 948 691 1 • ORACLE Systenrrs 
Hong Kor^ B52-5-266846 
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Austin 286/20 Cache 

Standard Features: 

• 80286 Processor running (a 20 MHz 

• Hi-Po Disk Caching Software 

• Shadow RAM Caching 

• 26 MHz Performance Rating (LandMark) 

• 1 MB of RAM on Board 

• GE 1 Year On-Site Service Contract 

• 40 MB 1:1 Fast Access Hard Drive 

• 14“ VGA Color Monitor 

• VGA Analog Display Adapter 

• American-Made MotherBoard 

• Small Footprint Chassis 

• Dual Flof^y/Harddisk Controller 

• 3.5“ 1.44 MB or 514' 1.2 MB Floppy 
Disk Drive 

• Keytrunics Enhanced 101 Keyboard 

• 2 Serial Ports & 1 Parallel Port 

• Clock with Battery Backup 

• 80287 Math Co-Processor Support 

• Users & Technical Reference Manual 

• Built-in Setup & Diagnostics Program 

• FuDy DOS & OS/2 Compatible 
Complete VfiA Color lO.MH .System 
as aiMve 

$ 2695 “ 


Austin 386/SX 

Standard Features: 

• True Intel 80386 SX Processor 

• 1 MB of 32 Bit RAM on Board 

• GE I Year On-Site Service Contract 

• 40 MB 1: 1 Fast Access Hard Drive 

• Hi-Pa Disk Caching Software 

• 14* VGA Color Monitor 

• VGA Analog Display Adapter 

• American-Made Motherboard 

• Small Footprint Chassis 

• Dual Floppy/Harddisk Controller 

• 3.5“ 1.44 MB or 5V/ 1.2 MB Floppy 
Disk Drive 

• Keytrtmics Enhanced 101 Keyboard 

• 2 ^rial Ports & 1 Parallel Pirt 

• Clock with Battery Backup 

• 80387 Math Co-Processor Support 

■ Users & Technical Reference Manual 

• Built-in Setup & Diagnostics Program 

• Fully Unix & OS/2 Compatible 

Complete VGA Color, 40MB System 
as alrave 

$ 2795 “ 


Austin 386/20 Cache 

Standard Features: 

• True Intel 80386 Double Sigma Pro- 
cessor running at 20 MHz 

• 64K Static RAM Cache (a 35 Nano's 

• Hi-(\> Disk Caching Software 

• 30 MHz Performance Rating (LandMark) 

• 14“ VGA Color Monitor 

• VGA Analog Display Adapter 

• 80 MB 1: 1 Fast Access Hard Drive 

• GE 1 Year On-Site Service Contract 

• 1 MB of 32 Bit RAM on Board Expands 
on 8 MB/32 Bit RAM on Board 

• 1-32 Bit. 6-16 Bit. 1-8 BH Slots 

• American-Made MotherBoard 

• 5 Bay DeskTop Chassis 

’ Dual Floppy/Harddisk Controller 

• 3.5“ 1.44 MB orSV/ 1.2 MB Floppy 
Disk Drive 

• Keytronics Enhanced 101 Keyboard 

• 2 ^rial Ports & 1 Parallel Rirt 

• Clock with Battery Backup 

• 80387 Math Co-Processor Sunxw't 

• Users & Technical Reference Manual 

• Built-in Setup & Diagnostics Program 

• Fully Unix & OS/2 Conq»tible 

Complete VGA Color. 80MB System 
as above 

$ 3995 “ 


Austin 386/25 
HyperCache 

Standard Features: 

• True Intel 80386/25 Processor running at 
25 MHz 

< 128K Static RAM Cache (a 20 Nano's 

• Shadow RAM Caching (Bios Caching) 

• Hi-Po Disk Caching i^tware 

• 42 MHz h;rformance Rating (LandMark) 

• 14“ VGA Color Monitor 

• VGA Analog Display Adapter 

• 80 MB 1: 1 Fast Access Ifard Drive 

• GE I Year On-Site Service Contract 

• I MB of 32 Bit RAM 
Expands to 16 MB/32 Bit RAM 

• 1-32 Bit High Speed Memory Slot 
2-32 Bit Intel Standard Slots and 
4-16 Bit slots (usable as 8 Bit) 

• American-Made MotherBoard 

■ 5 Efay DeskTop Chassis 

• Dual Floppy/Harddisk Controller 

• 3.5“ 1.44 MB or SVi' 1.2 MB Floppy 
Disk Drive 

■ Keytronics Enhanced 101 Keyboard 

• 2 Serial E4>rts & 1 Par^l iWt 

• Clock with Battery Backup 

• 80387 & Weitek Math Co-Pro Support 

• Users & Technical Reference Manual 

• Built-in Setup & Diagnostics Program 

• Fully Unix & OS/2 Compatible 

Complete VGA Color. 80MB System 
•a a^ive 

$ 5995 “ 



“How Can You Lose?” You Cant . . 


Extremely High Performance! 

Memory Caching, Shadow RAM, 
Integrated I/O, and Fast Access 
Hard Drives make our systems 
scream along . . . But we dcKi’t stop 
there! All Austin computers include 
16 Video Adapters, the hstest 
available; 1:1 or ESDI Hard Drive 
CfMitrcrilers to ensure the festest ac- 
cess possible; and a Hard Drive 
Caching Program so good that PC 
Magazine voted it the best in its 
class for 1988! 

With the Fastest RAM, the Fast- 
est Video, and the Fastest Hard 
Drives, you get a system that simply 
can't be passed up! 

American Made Quality 

Austin Qxnputers. including the 
motherboards, are made and as- 
sembled in the USA! The latest de- 
sign and manu&cturing techniques 
allow us to offer the hi^iest quality 
IHoducts at low prices! 


A World Class Support Program 
Featuring . . . ^ 

Ce Cmptfttr Stn/ki 

GE On-Site Service 
A Full One Year On-Site Service 
Contract from GE Computer Ser- 
vices is included with ever>- 
Austin computer. ShcHild 
your system fail, a GE 
technician will come to 
you and resolve the prob- 
lem . . . Usually within 
24 hours! Extended 
2nd-5th year amtracts 
are available. 

Unlimited Toll-Free Support 
If you require assistance for any 
reasfMi, call our ToD Free 1-800 num- 
ber. Our hi^y trained support per- 
scmnel are available six days a week. 

30 Day Money Back Guarantee 
If you're not satisfied for any rea- 
s(Mi, just return your system within 


30 days for a fuD refund on the hard- 
ware price. 

Fully Loaded Systems 
We configure every Austin com- 
puter to indude a Monitor, Video 
Adapter. Hard Drive, Floppy Drive, 
Keyboard, and a friD array of 
I/O ports . . . 

If you desire a custfxn 
axifiguration, or addi- 
tkxial (^d(His, just tell our 
sales personnel how you 
want it! 

Most orders are 
|)repared for shipment 
within tvra days. 

Exceptional Pricing! 

PsrfOTmance, Support Quality, 
and Features that you demand, at 
prices you wwi’t believe! 

No other system has it all . . . 
DeskDrive one today! 
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CALL AND ORDER TODAY! 

1 - 800 - 752-1577 
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AUSTIN 


COMPUTER 

SYSTEMS 


MONDAY-KRIUAY; 8AM-7PM CENTRAL 
SATURDAY; lOAM^PM 
Fax (512) 454-1357 

Oveneaa (512) 458-5106 
Tech. Support 1-800-752-4171 


7M1N. LAMAR- SUITE E-198 AUSTM. TX 7STSS 
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It’s so simple: a building 
block approa^ that makes 
upgrading our new com- 
puters a snap. Literally. It’s 
the PC design for the ’80s. 

And the ’90’s. Because it 
protects your PC investment 
against obsolescence. W^se 
cdls it Modular Systems 
Architecturer 

We’ve incorporated all computing 
functions- including the heart of the 
computer, the CPU and its miaoproces- 
sor— on plug-in boards. So as your 
computing needs grow, you can upgrade 
our general purpose 8 megahertz model 
to a high performance 12.5 megahertz 
286 machine- or even a 16 megahertz 
386. When more powerful miaoproces- 
sors are available,you’ll even be able to 
boost the performance of our top-of-the- 
lineWYSEpc386. 

Introducing SysteniWyser Our new 
PCs are themselves building blocks. Of 
SystemWyse- a comprehensive system 
for creating solutions. They link effort- 
lessly with our terminals, monitors, and 
expansion boards in applications from 
desktop publishing and engi- 
neering workstations, to 
16-station multi-user 
systems. SystemlWse 
uses industry standard 


It's this easy to upgrade the CPU —and boost 
the power— of a SystemWyse PC. 


operating systems, such 
as MS-DOS, OS/2, and 
Xenbc. And it’s backed by 
the company that produces 
more terminals than any- 
one but IBM, with over one 
million sold. 

The big idea behind 
SystemWyse, above all, is 
to adapt more readily than 
any other PC system to change. Because 
when survival belongs to the fittest, 
the only true survivors are those who 
remain fittest, longest. Please call 

information. 1-800-GETWYSE 


The WYSEpc 
386, one of the 
most powerful 
PCs in the 
business, with 
exceptional 
memory speed 
as well as 
processing 
speed. 


Wyse‘ is a n-^iered trademark of WVse’ftchmJogy. SystemWVse. WYSEpc 386. and Mudular 
^-sterns Airhitectuiv are trademarks at Viyae Tedvtok^. Other ttademarks/owiters: MS-DOS. 

Xenix/Micitisuft: IBM. OS/2/Intemational Business Machines. Screen: Boeing Graph. 
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We make It better, or we just don't make it. 



More power to Me people. 



ORACLE has led a revolution in PC 
relational database technology'. More 
power. More portability. More con- 
nectivity. More reasons 






k\,a. 

than ever to make 
’ ORACLE your corporate 
standard iitabase. 


New tools With even 
more power. 

We’re proud to announce our new- 
est release— Professional ORACLE Ver- 
sion 5. IB. Now you can run your appli- 
cations in OS/2 or in protected mode 
above 640K in MS-DOS. So you have 
more room for more powerfol applica- 
tions. And those same applications run 
unmodified on almost all workstations, 
minicomputers and mainframes. 

Version 5.1B delivers a new level of 
power to your PC developers includ- 
ing the latest versions of; 

• SQL*Forms® NEW! Enhanced 
4th-generation application develop- 
ment environment. 

•SQL*Menu® NEW! Flexible inter- 
face builder for defining complex 
menu systems. 


• SQL*ReportWriter™ NEW! Non- 
procedural development and runtime 
powerhouse for producing any report. 

• SQL*Plus® Oracle’s ANSI-standard 
SQL query and administration tool. 

• Pro*C™ The C-language pre- 
compiler and subroutine call inter- 
face to ORACLE. 

Loom SQL on US. 

Learn the language of the revolu- 
tion. Order Professional ORACLE 
today for S1299 and we’ll include 
ORACLE SQL*Tutor, a nine-module 
PC-based SQL instruction program 
that sells by itself for S199. 

Tty ORACLE tor $199. 

Our Trial, Version is identical to 
Professional ORACLE, but can’t be 
used in networked configurations 
and alloTO a maximum user database 
size of 1 MB. It’s a powerful tool for 
prototyping your first ORACLE appli- 
cation. And its price can be applied 
to the purchase of a full Professional 
ORACLE license. 


If you haven't tried ORACLE yet, 
now there’s even more reason to join 
the SQL revolution. More tools. More 
power. If ORACLE 5.1B doesn’t 
revolutionize the way you develop 
PC database applications, return it 
within 30 days for a full refund. 

Call miHHUCLEI axt.U3l. 
oranOlUCLEMasUrSM todar. 


DewOraele 




ORACLG' 

COMPATIBILITY • PORTABILITY • CONNECTABIUTY 

Call 1-8000RACLE1, exi4431 today. 

CopyngM 01989 by OrKto Corporation ORACLE. SOL'Forms. SQL’Manu, SQL’PHis and SQL’Report are registered trademarks and Pro*C and 
SQL’ReportWrner are trademarks o1 Oracle Also trademarks: MS of Mtcrosofl. OS/2 ol IBM TRBA 


Oracle Oirea * 20 Davis Dr. * Belmont. CA 94002 
1-80(MNUaEt nL4431 

Since your 30^y money-back guaramce eliminam any risk 
00 my part. pleaK send me the software below. Enclos^ to 
my □ check, or □ VISA □ MastciCard □ AmExciedlt 
card authoriaation. Offer valid only in the USA. 

Please send □ 9.25*' High Density or □ 5.5” diski 

□ Professional ORAC LE for MS-DOS with free 

ORACLESQL*'njtoff6rlI299 * 

□ Professional ORACLE for MS-DOS Trial 

Version for f 199 * 

D Professional ORACLE for OS/2 

for $1299 * 


PxMMnMOfuat AMMnmm MPt 
PC invi MS-DOS V3 W. iHrt dWi. MM gl Rwiwy we MK 
mndWmimryrMMd 2SUPo(MineMm«neryxeorr>- 

mwdMIiwndtorSQL'nwodWiW) 0U-|02aar 

BCOMPCnrOS/2ViaitiieeM.3lflnNn«fySOl‘Rwan- 
Wnur tM waUM br OS/2 wd • rwud by SOL-Awart* 

□ just send ORACLE SQL'Hjtor for $199 

WMnwn Rwumnwa 2S6KPC wWItirddWk. CoW 


Subtotal $_ 

Please add appropriate sales tai 

IbBleoclosed/autbofized (USA only) 
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KEEPING OPINIONS IN LINE 

Get the opinions out of your technical fea- 
tures and keep them in the editorial col- 
umns where they belong. The latest exam- 
ple was Ray Duncan raising the “DOS Is 
Dead” vs. “DOS Forever” debate in 
Power Progranuning (PC Magazine, De- 
cember 27, 1988). Ican’tbelieve your edi- 
tors let a page and a half of editorializing 
start off a column entitled “Parsing Com- 
mand Lines in OS/2. ’ ’ 

Monte Copeland 
West Palm Beach, Florida 


EDITING BY COMMITTEE 

If the “Editor’s Choice” is a collaborative 
judgment (Letters, PC Magazine, Decem- 
ber 27, 1 988) that is made by all the editors 
involved in a review, then might I suggest 
changing that to “Editors’ Choice” to bet- 
ter reflect the plural nature of this decision. 

Mark L. Leavy 
Baltimore, Maryland 


ORGANIZING THE ORGANIZERS 

Kudos to you for a gallant effort at organiz- 
ing the information organizers (“Classi- 
fied Intelligence: Managing Personal In- 



formation,” PC Afagaz/ne, December 13, 
1988). The inclusion of a fifth category. 
Record Management, would have provid- 
ed your readers with a key additional crite- 


rion by which to judge the value of a PIM. 
We have found this feature to be among 
the most-often-mentioned reasons for 
choosing Info-XL. 

Gary J. Jose 
Valor Software 
San Jose, California 

Luisa Simone produced a beautiful review 
of Persoft’s IZE (“Classified Intelligence: 
Managing Personal Information”), in 
which she expressed a wish for the pro- 
gram’s inclusion of the “lacking” file of 
all the keywords assigned to a textbase. I 
contacted Persoft to pose a similar request 
and was sent a copy of a small program 
called Showkeys that does precisely what 
Simone requites. 

Andrew Tearle 
Auckland, New Zealand 


KEEPING MANES ON TREK 

Stephen Manes’s column made it clear that 
we have been working on the wrong tech- 
nology, creating modems and faxes and 
video conferencing (“Communications 
ERA? Be There or Be Square ! ” PC Maga- 
zine, January 17, 1989). Obviously the 
next step is a Space Station Conference 
Center and “Beam me up, Scotty!” 

Joan M. Lexau 

Otisville, New York 


POWER TODAY, GONE TOMORROW 

I was one of those uncomfortable souls 
who was thinking that perhaps PC Maga- 
zine was moving too fast, claiming that all 
the technology I use is passd. Bill 
Machrone did a superb job of reminding 
me how far we’ve come and how much of 
a “radical” I could be considered 
(“Changing the Spec,” PC Magazine, 
January 17, 1988). 


Thanks for reminding all of us that 
somebody has got to be on the lookout for 
the new, exciting technologies that the so- 
called power users and “raving techno- 
maniacs” will be using as standard equip- 
ment next year. 

Michael D. Wade, Sr. 

Lexington, Kentucky 


LANs DO WE NEED THE SPEED? 

What’s the big deal when these new 
superfast LANs are announced (“Building 
Workgroup Solutions: LAN Gateways, 



Part 1,” PC Magazine, November 29, 
1988)? Both 10- and 16MB LANs are 
great, but are there peripherals and buses 
that will support these speeds? And if I did 
want to use these fast LAN speeds, 
wouldn’t I have to change to faster (and 
more-expensive) PCs as well? 

Dennis Sutic 

Lewisberry, Pennsylvania 


IS YOUR PC A LEMON? 

1 have been a service technician for years 
and I find Jack D. Flanders's statement 
“computers being made today ate so de- 
pendable that no buyer even considers reli- 
ability” to be ridiculous (Letters, PC Mag- 
azine, December 27, 1988). Reliability 
varies even among the “big name” manu- 
facturers. A great deal of junk is being sold 
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New Software for the PC 


4Dlsks$1 

C hoose any 4 disks of these top selling! 

programs for only $1 when you sertd for| 
your tri^ subscription to Shareware Magazine-- , 
the only magazine in America that tells you about | 
free software, low cost 
software and software you 
won't find from any other 
source! 

You are not required to 
buy anything else ever. 

Money b^k guarwtee if ^ 
are not totally satisfied! Just 
select the di^s you want and 
call our 800 number. 

[ This Mo nth’s Speciais | | 



□ Am-Tu 1988 Here's help in doing this year's tederal tax 
return: 1040 and other schedules. Lets you try ’what-rT 
strategies' #479 

□ AutoMenu Point and shoot to run aH your programs. 
Now. mouse & voice options. Req hard di9(. 

□ Bradford 40 beautiful fonts from your dot mainx printer. 
Great tor torergn languages, such as Hebrew. #io53 

□ Croseword Creator You provide words & dues and 
your PC builds the puzzle for you! 2 Disks: #81 9. #11 42 

□ Edraw Draw schematics, block di^ams. flowcharts - 
even pnnted orculs. Req CGAor EGA. #828 

□ EZ-Forma Design and print your own business forms m 
mnutes. Req hard disk & dot matnx printer. #404 

□ Finance Wanagar II General ledger, accounts payable 
& receivable, payroll & statements for 2.000 customers. 
Req5l2K.2disks: #151. #1107 

□ GanJaner'i Assistant Plan your string garden. Shows 
plot layout, how much to piariL ana wheiv #1125 

□ HGCIM Allows your Hercules card to run color' #870 

□ HomeBaae Desk organizer with calculator, auto di^. 
alaim clock, calendar, database, expense tracker & 
more! 3 disks: #728. #729. #1112 

J HyText True hypenext word processing for compi^ 
aided education and relational data retrieval #1234 

□ Lotto Fever Can the stars and numerology realty help 
you wm a milbon dollars^ Why not! Req pnnter or CGA. 
#929 

□ Mnd Reader Word processor selected Editors Choice 
by PC-Magazine. #1110 

J PC'CaiC'f Spreadsheet by Button wito 16.000 cels, 
does graphs & has tutonal. Req hard disk. 3 Disks: 
#199. #1016. #1017 

□ PC*FHexlB dBase III compatible database with menu 
driven ease, graphing abilities and ful LAN support. 

Req. Hard im &416K. 3 ddcs. #1236. #1^7. #1238. 

J PCKXitHne The outbne processor for organizing your 
Ihou^ chosen b^t by K WEEK Marine. #480 

□ PC-Wrlte Bob Walace's great word piocessa. the 'poor 
man s' desktop publisher Version 3 0.3 Disks : #78. 
#627. #1235 

□ Power Menu Lets vou do everything DOS can do 
without knowing OoS. with easy popup user menus. 
#727 

J ZoomRack# Selected ^ PC-Conpi/fe M^azme as the 
9' fry It and see why! 2 Disks 


Pfamgg aantf the dtska I have checked 

!□ 4 Disks for IL 


i/r atldSI perdisk 

J I year subscription to 
Shanware Magazine 

Subtotal 

In CA add 79f state sales tax 

Shipping and Handling 

TDTAL 

Paxnieni hy: 

□ Check avisa J MC 

Card No 

Expires Signature . 

Name 

Address 


$20 




gggsrai PO&G Dept 2056 
■HUI 10304) East Duane Ave. 
Sunnyvale, CA 94086 

Offer good for 4 disks only Expires May 30. 1969 
ireild In USA Only. Dealer Iriquiries invited. 


To Order Call 800-245-6717 

Ask for operator 2056 or send a copy of this ad with order. 


VIEWPOINTS 

a LETTERS 


out there, and the computer consumers 
should be just as careful as they are when 
buying any other product. 

Deirick Brasslett 
Manchester, New Hampshire 


THE RIGHT TOOL FOR THE JOB 

As I continue to read PC Magazine, I see a 
pattern of advice in which technology is 
the sole basis for recommendations that 
appear to be increas- 
ingly out of context. 

In his 80286 re- 
view (“The 80286: 

Unsafe at Higher 
Speeds?" PC Mag- 
azine, December 
27, 1988) Edward 
Mendelson con- 
cluded the article 
with a recommendation to buy 386-based 
computers. 80286 technology has a place, 
along with all the other technologies. The 
crucial issue is to select the most suitable 
system to match a variety of factors such as 
application, price, and performance. 

Brian P. Murphy 

St. Paul, Minnesota 

Rather than a PS/2 and OS/2, why not rec- 
ommend any 286, DESQview, Version 
2.2, and an All Chatgecard (“The 80286: 
Unsafe at Higher Speeds?”)? There is no 
performance penalty, all of one's present 
software is compatible, and the upgrade 
cost is minimal . This combination of hard- 
ware and software has made a dramatic 
impact on my equipment, eliminating any 
thought of upgrading to a 386 in the fore- 
seeable future. 

D. W. Beistel 

Rolla, Maryland 

In your review of 286 machines, a 386 ma- 
chine was awarded the Editor’s Choice 
(“The 80286: Unsafe at Higher 
Speeds?"). Apparently, no consideration 
was given to the following combination: 
buy a 16-MHz 286 motherboard for about 
$500 to replace an 8- or 10-MHz AT-clone 
motheiho^. Then wait for the 80386SX 
CPU replacement kit (approximately an- 
other $500). In addition, replace the 
RAM. 

While the above setup will not provide 
the high speed of the 25-MHz 80386, it 


will supply additional speed in a much 
cheaper context and will provide the 80386 
virtual machine and ntemory-mapping fa- 
cilities via the 386SX. 

Tom Miller 
Reston, Virginia 


LANs ARE GO(M) FOR BUSINESS 

Doesn’t John C. Dvorak realize that net- 
works are good for some things (‘ ‘The Ag- 
ony ofNetwoiks, “PC Afagoztne. Decem- 
ber 13, 1988)? For instance: consultant 
convinces client to install network; consul- 
tant buys ATs, terminals, and software; 
consultant leaves town. Result; I have a 
new client for 20 percent more than my 
normal rate. 

C’mon John, these guys are creating a 
great “clean up the mess” job market! 

Michael Raz 

Albuquerque, New Mexico 


RIGHT lANCUA^ WRONG ERA 

Lahey FORTRAN? Language product of 
the year (“Fifth Annual Awanls for Tech- 
nical Excellence,” PC Magazine, January 
17, 1988)? In an era of object-oriented, 
windowed environments, Unix, OS/2, and 
the like, you give your award to a language 
that doesn’t have the good grace to quietly 
die its well-deserved and long-overdue 


■ Why give your tech 
excellence award to a 
language that doesn’t 
have the good grace to 
die a long-overdue death? 


death? You almost got there with Turbo 
ASM and Zortech C-l- -I- . But FOR- 
TRAN? 

Brook Monroe 
Durham, North Carolina 


ALL OUR REPS ARE BUSY .. . 

I wish PC Magazine would test technical 
support as thoroughly as the software. I 
have found great variation in support, and 
price and popularity are no indication. 


1286 

AT HKHEK 
SPEEDS? 
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THE BUS STOPS HERE! 


CompuStar: PS/2 and PC/AT Compatibility. 



Ask any computer expert about 
what type of system you should buy 
nowadays and you'll likely get a 
“pass the bus" response. Something 
like - “Well, uh, the PC/AT* bus 
is your best buy but, then again, the 
new PS/2* bus m^ become the 
next industiy standard.” Great ad- 
vice, right? If trying to decide on a 
microprocessor weren’t tough 
enough, now you're expected to 
pick a bus, too. 


RELAX, NOW THERE’S 
COMPUSTAR'! 

The all new CompuStar from 
Wills American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 

As your computing needs change, 
simply snap in a new processor 
or aid an extra bus. 'Vou'll 
never again have to worry about buying 
the wrong computer system! 


FOUR COMPLETE SYSTEMS IN ONE. 

The CompuStar can be configured with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386. The processor and up to 16 megabytes of user 
memory have all been combined, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wills 
American gives you this kind of value. 


A CONVERTIBLE BUS? 
YOU’RE KIDDING! 

No, we’re not. In foct, it may well 
be the most practical microcomputer 
innovation ever. Say you’ve selected an 
AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
problem! Snap in a PS/2 Bus and 
Adapter Module and you can use both 
buses in the same system. Likewise, 
if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 
tion, the CompuStar can have up to 
13 bus expansion slots — all A’T 
slots, all PS/2 slots or a “split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you’ll have peace of mind knowing 
your investment in a CompuStar will be protected. 



The CompuStar is also easily expanded. That’s because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 

A NEW IDEA FROM AN OLD COMPANY. 

The CompuStar* Multi-Processor, Convertible Bus’“ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we’ve been making microcomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex- 
perience doesn’t impress you, CompuStar’s service programs 
surely will. Vbu can select an optional overnight module 
swap-out plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 

FINALLY, AFFORDABLE TECHNOLOGY. 

Think all this technology sounds expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $199St. 
There are also inexpensive 8086 and powerhouse 25MHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op- 
tions including 
a one gigabyte 
erasable opti- 
cal disk. You 
can choose a 
foctory pre- 
configured 
CompuStar or 
custom design 
one yourself. 

Just unlock the 
front panel and literally “snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It’s ^tem flexibility 
never before available. . .at any price. 

While one of our competitors (we won’t mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates die 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell ’em you know where the bus stops. 



Wells American. 


Corporate Headquarters: 3243 Sunset Boulevard 
Vfest Columbia, South Carolina 29169 • 803/796-78(X) 
TWX5K)-601-2645 . FAX 803/796-7029 


'Personal Computer AT. AT and PS/2 are trademarks of Intern^ional Business Machines Corporation ^Photographs depict optional equipment A complete price list is available upon request 
CompuStar 802B6 system ($1995) includes an AT Bus Module, built-in VGA/EGA display adapter, one diskette drive with controller, two serial/one paralletAme mouse port, keyboard and 220 wall power supply 
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Hardware, Software, Any- 


Software 


Word ProcMSIng/ 

DmMop PuMIthing 
Ami' $ 99 

Lotus Manuscript $339 

Microsoft Word $229 

Multimate Advantage II $269 

Office Writer/Speller $259 

Pagemaker 3.0 $499 

PFS:Professional Write $119 

Publisher's Type Foundry $249 
SPF/PC $159 

Sprint $129 

Ventura Publisher $469 

WordPerfect 5.0 $229 

Wordstar Pro 5.0 $249 

Wordstar 2000 + 3.0 $259 

Xywritelll Plus $219 

Database Systems 

Clipper $449 

DBase IV $479 

DBase IV Devel. Edition $799 

Dataease 4.0 $449 

DataPerfect $309 

FoxbasePlus $189 

Paradox 2 $479 

PFSProfessional File $179 

R Base for DOS $469 

Spreadsheets/ 

Integrated Packages 

Allways $ 89 

Lotus 1-2-3 $309 

Lotus Agenda $269 

Lotus Hal $ 99 

Lucid 3-D $ 79 

Microsoft Excel $259 

Microsoft Works $109 

Q&A $209 

Quattro $149 

Smart System $449 

Supercalc 5 $329 

Lotus Symphony $459 

Communications 
Carbon Copy + $119 

Crosstalk XVI $ 99 

Crosstalk MK4 $125 

Procomm Plus $ 59 

Relay Gold $169 

Smarterm(Persoft) call 

Smartcom III $149 

Statistics 

CSS 2.1 with graphics $369 
SPSS/PC+ $675 

Statgraphics 3.0 $569 

Systat 4.0/w/ 

Sygraph $519/679 

Desktop Environments 
MS Windows 286 $ 69 

Sidekick Plus $129 


Graphics 

Design CAD $159 

Diagraph $259 

Lotus Freelance Plus $329 

Gem/3 Presentation $289 

Generic CADD III $139 

Graph Plus $319 

Master Graphics $299 

Micrografx Designer $449 

Harvard Graphics $279 

MS Chart $269 

PC Paintbrush Plus $ 79 

Picture Perfect $199 

Publishers Paintbrush $1 49 

Project Management 
Adv.Proj.Mgr. Wkbench $819 

Harvard Total P.M.II $429 

Microsoft Project 4.0 $329 

Superproject Expert $449 

Timeline 3.0 $389 

Languages/Utilltles 
Fastback Plus $105 

Norton Advanced $ 79 

Microsoft C $299 

Mace Utilities $ 65 

MS Fortran 4.0 $299 

Quick Basic/Quick C $ 69 

Turbo Basic $ 65 

Turbo Pascal 5.0/ 

Turbo C $ 99 

Turbo Pascal Prof/C Prof $169 
Vaccine (anti-virus) $ 99 

Accounting 

DacEasy $ 69 

Great Plains $499 

Peachtree Complete III $159 


Hardware* 


Computers 

AST Premium 286-080 
Samsung S550 40MB 

$1475 

w/EGA card 

$1750 

Toshiba T1600 laptop 

$3750 

Multifunction Boards 

AST 6 Pak Plus (64k) 

$ 129 

Advantage 286 (512k) 

$ 375 

Rampage + 286 (512k) 

$ 519 

Rampage +/MC (512k) 

$ 519 

Inboard 386AT 

$1129 

Inboard 386PC 

$ 775 

Intel AboveBoard Pius 

$ 439 

Display Boards 

AST VGA 

$ 259 

AST VGA Plus 

$ 349 

ATI EGA Wonder x 800 

$ 259 

Paradise VGA Plus 

$ 289 

Modems 

Hayes 1 200/1 200B 

$ 299 

Hayes 2400/2400B 

$ 449 

Intel 2400B/2 (PS/2) 

$ 279 

Practical 1200 Internal 

$ 79 

US Robotics 2400B 

$ 159 

Ventel 2400/2400B 

$ 389 

Ventel 2400/2 (PS/2) 

$ 299 

Networking 

Arcnet Board SMC 
Novell Adv.Netware 286 

$ 149 

2.12 

$1950 

Novell ELS Level 1 

$ 450 

Tops for DOS 

$ 119 


A TTENTION CORPORA TE ROYERS: 

FACSIMILE ORDER SYSTEM 
(718) 438-2315 or (718) 972-8346 

Your Corporate Purchase Order is guaranteed priority hand- 
ling when you "fax" it m via our exclusive SOFTLINE FAXPE- 
DITE service. Inquiries. RFP's and other communications will 
also receive prompt attention. 



A TTENTION INTERNA TIONAL BUYERS: 

^ global order system 


627-30170 or 910-240-3918 
Inri.Fax lines (718) 438-2315 or 972-8346 


SOFTLINE TELXPEOITE insures prompt response lor all your 
orders and inquiries. Payments may be made by bank check, 
wire transfer. Mastercard or Visa. Goods are shipped via Air 
Mail (recommended for small orders) or Air Frieght. Add freight 
costs to prepayment, or goods are shipped freight collect. 


Emulation Boards 
AST 5251-11+ 
IRMAIIPCA/MCA 
Monitors 
Amdek 410A 
AST EGA Display 
AST VGA Display 
NEC Multisync II 
Princeton HX-12 + 
Samsung Color 
Samsung Monochrome 


575 

725 


149 


$ 

$ 

$ 

$ 

$ 489 
$ 629 
$ 439 
$ 239 
$ 89 


379 
$ 829 
$1050 
$1475 
$ 750 
$1795 
$ 375 
$ 519 
$1050 
$ 199 
$ 229 
$ 339 
call 

$1750 

call 


Printers/Plotters 

Epson FX-1050 $ 529 

Epson LO-500 
Epson LQ-1050 
Epson LO-2550 
H-P 7475A Plotter 
H-P DeskJet 
H-P LaserJet II 
Okidata 320 
Okidata 321 
Okidata 393 
Panasonic 10801 
Panasonic 1091i 
Panasonic 1124 
Toshiba printers 
Mass Storage/Backup 
Bernoulli II Dual 
Irwin Tape drives 
Mountain 40MB 
Int.Tape $ 389 

Plus Hardcard 20 $ 525 

Plus Hardcard 40 $ 669 

Seagate ST251-1 $ 469 

Seagate ST225 w/int. $ 289 

Seagate ST238 w/int. $ 319 

Sysgen Bridge w/int. $ 299 

Input Devices 
Complete Hand 
Scanner $ 169 

Keytronics KB101 
keybrd $ 99 

Logitech Hi-Rez Mouse $ 99 

Logitech ScanMan $ 199 

Microsoft Mouse $ 109 

PC Mouse w/Paint $ 99 

Accessories 

Curtis Ruby $ 59 

Datashield S-100 $ 69 

Isobar 4-4 $ 49 

Logical Connection 
(256k) $ 499 

Masterpiece Plus $ 125 

256k Ram set call 

8087 math chip $ 119 

80287-8/80287-10 $259/299 

80387-16/80387-20 $459/519 

*Cali for shipping cost 


Celebrating 6 Years of Service 

i-8ao-ssi-ia6C 

Customer service hours! 9am - 5PM EST Mon.-Fri. 

qgW In New York State and Int’l. Call I7181 438-6057 

(FREE SHIPPING on all orders over $1000. credit card and prepaid orders. 



1333 60th Street 
Brooklyn. NY 11219 

TELEX: 627-30170 or 91l)-2«-3918 

FAX: (718)438-2315 




HP LASERJET II 



* HARDCARD 



20 Meg- $525 
40 Meg- $669 

(\2nitTl 



Ask for one of these great PC MAGAZINE 
tee shirts when you place your order. 

A $10 value, it’s FREE with your 
order of $500 or more, while supplies last! 



AST PREMIUM 
286 
Model 
80 

1475 

(1/I2/S8) 


HARVARD 

GRAPHICS 





FAX: (718) 438-2315 


nSMt: AN returns reqmrs pripr lulborizalion • 20% restocking tee on returns • FO's accepted trom qualified organiianons • Visa or Mastercard add 3% • C.O.O.. Cast). Money order or bank check only • add IS 00 per order 
Prepaid compaiy or personal check • allow 2 weeks to clear • Shipping via UPS surface - add S5 00 per item, UPS Slue - add S12 per rtem • All prices sub|ec1 to change, call for current prices • IM'I • trerght additional 






50,000 illustrators agree, 
Micrografx Designer 
is the graphics software 

of choice. 



They’re in good company. 


PC Magazine’s Technical Excellence Award: 
Best Graphic Software of the Year, 1 988 


Whether you’re into desktop publishing, graphic 
design, presentation graphics, or technical illustration, 
Micrografx Designer is the illustration software package 
for you. See what you’ve been missing. For 
a self-running demo, call 800/272-3729. 


OcofflDoiVNiv* 

1^ <«• 
MeConHciinn 



MICROGRAFX 


1303 Arapalio • Richardstm. TX • 214/234-1769 • HOO/272-3729 

Surrey Hoitse • 34 Kden Street • Kingston • KTl IFR • VK • 01-547 I63H 


■ LETTERS 


VIEWPOINTS 


I recommend buying software only on a 
return-privilege basis. Test the support 
early in the evaluation. If the suppoit is 
poor, return the software and get some- 
thing else. Then, write to the president of 
the company and relate the det^s. 

Kenneth L. Kayser 
Milwaukee, Wisconsin 


DVORAK IS GOOD READING 

Albeit E. Capito obviously knows nothing 
about exceptional computer journalism 
(Letters, PC Magazine, December 27, 
1988). John C. Dvorak is one of the best 
journalists I have ever had the pleasure of 
reading. 

Brian A. White 
Wichita, Kansas 


AND ON THE COVER, YET 
I reely liked yore cover award fore 
tecknickel exalence (PC Magazine, Janu- 
ary 17, 1989), an i speshully liked the way 
you spelt technichal. Giuld you guise tel 
me the naim of yore spel-chekker, so i can 
yuze it in my klasses? Thanx allot. 

Dean Galitsis 
Assistant Principal 
L.I.C. High School 
Long Island City, New York 


TEADOfT 

John Dickinson complained that the high 
price of IBM’s PS/2 Model 70-A21 was 
enough to buy “all the tea in China”(“The 
Best of 1988,” PC Magazine, January 17, 
1989). Does Dickinson realize that quality 
tea can be sold for as much as $1,000 for 
16 grams in China? A more correct meta- 
phor would have been, “The A21 is worth 
its weight in tea.” I bet Dickinson is a 
heavy coffee drinker who has never been 
to China. 

Jim Chiu 

Irvine, California 

PC Labs director John Dickinson replies: I 
drink my coffee black. Tea's good only for 
brewing strong metaphors to describe the 
best damned desktop 386 on the market. 


NOTEXCEUENTENOUai 

I enjoyed your awards for technical excel- 
lence, but I did not understand your choice 
of ProComm Plus as a fmalist in the appli- 
cation software category. 


I feet that Telix, Version 3.11, is a far 
superior product, with its 12 protocols and 
SALT, the very powerful, built-in script 
language. 

Richard F. Eckert 
Portland, Oregon 


DENNIS RnrmE: A GOOD CHOICE 

I want to congratulate PC Magazine on its 
choice of Dennis Ritchie as the recipient of 
the Lifetime Achievement Award for 
Technical Excellence. This choice exhib- 
its the tme colors of PC Magazine by dem- 
onstrating that it is involved in the entire 
spectrum of computing. 

Bruce Cohen 
Staten Island, New York 


CORRECnONS/AMFUnCATIONS 


The ENVELOPE.COM program (Utili- 
ties, PC Magazine, December 27, 1988) 
failed to pop up on some computers. A 
new version, EWELOPE 1.1, correcting 
this problem, is available on PC MagNet. 

The CONFIG.CTL program (Utilities, PC 
Magazine, November 29, 1988) did not 
handle text strings correctly on some ver- 
sions of DOS. A new version of 
CONFIG.CTL, Version 1.1, corrects this 
problem and is also available for 
downloading from PC MagNet. 

The correct address for Guy Gallo, the au- 
thor of the LaserJet 4.4 program (“Print- 
ing the Perfect Envelope,” PC Magazine, 
December 13, 1988), is 219 E. 69th St., 
New York, NY 10021. 

KJ Software is now KJ Inc. Its phone num- 
ber is (602) 951-3995 (After Hours, PC 
Magazine, September 27, 1988). 

The new Intel 80386SX processor runs at 
16 MHz, not 12 (“Take It or Leave It; Por- 
tables with Desktop Power,” PC Maga- 
zine, October 1 1, 1988). 


HOWTO WRITE TO PC MAGAZINE 

Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
to PC MagNet (see the Productivity sec- 
tion for access information). 

All letters become the property of PC 
Magazine and are subject to editing. [IB 


They’re All 
The Same. 



Thanks to 
SOFTWARE 
BRIDGE. 


Software Bridge conwrts documents 
from one word processing program to 
another. Converted documents keep the 
took and feel of one created on the target 
word processor— with tabs, indents, 
bold, uf>deriine, columns, fonts, foot- 
notes. headers, footers and more— 
everything intact for immediate editing or 
printing. Software Bridge is the finest 
conversion software on the market 
today. 

Converts Directly 
Between: 

WordPerfect Microsoft Word OisplayVWite 
WordStar WordStar 2000 2.3. & 4 

Sprint Wang PC Volkswnter 3 

WordMarc Samna CEOWrtte 

DHC/OX DCA/RFT DCA/FFT 

Navy DIF MuttiMate ASCII* 

*Araitabfe in the Software Bridge Combination program. 



Editor's 

Choice 


Use The 
Critic’s Choice 

a runaway wtnnar 
— Editors of PC Magazine 

Ttw aofutfon that works 
bast lor ma Michaal MiHar, 
Infowortd 


“Software BiMm la surprisingly easy to use." 
Erik Sandberg-Diment, New Vbre limee 


Software Bridge — $149, PC DOS Version. 
30-Oay Money Back Guarantee. 

Also available for VAX VMS. UNIX, and 
XENIX. 

See your dealer or 
call Toll-Free to order 

1 - 800 - 333-1395 

Systems Compatibility Corp. 

401 N. Wabash, Suite 600 
Chicago, IL 60611 


PC MAGAZINE ■ MARCH2 8. 1989 
21 


aRCLE 240 ON READER SERVICE CARD 



IHE POWER IS UP 
IRE PRICE IS DOWN! 


uian 386/20D 

d Base System with 1.2MB 5.25' 

or 1.44MB 3.5' Drive 

^ A I Assembled & Tested IBM* AT 

Vr M A W W Compatible. MS-DOS*. OS/2* 

’ Monitor not Included & UNIX* Compatible 


STANDARD FEATURES 

■ 80386-20 MHz 

■ NORTON V. 4.0 SI 22 

■ 0 WAIT STATE 

■ PHOENIX BIOS 

■ 1MB EXPANDABLE TO 16MB 
RAM ON 32-BIT CARD 

■ SHADOW RAM FOR SPEED 


I 80287 AND 80387 SOCKETS 
1 200 WAH POWER SUPPLY 

1 2 SERIAL 1 PARALLEL AND 
1 GAME PORT 

I 8 EXPANSION SLOTS 

I DUAL FLOPPY/HARD DRIVE 
CONTROLLER 

I CLOCK CALENDAR WITH 
BAHERY BACKUP TOU 


386/20D 

VIDEO OPTIONS 1 

IncKidt Monctor $ WMo AdtolBr 1 

Drive Options 

Mono 

14* Flat 
Mono 

VGA 

Mono 

Color 

W/40MB (40ms) 
Hard Drive 

$2749 

$2798 

$2948 

$3248 

W/80MB (2dfns) 
Hvd DrWe 

$3049 

$3098 

$3248 

$3548 

W/150MB (17ms) 

ESDIw/lfl lnt*riMv« 

$3794 

$3843 

$3993 

$4293 


1 5 DEVICE BAYS, 3 EXPOSED 

1101 KEY ENHANCED 
KEYBOARD 

I SWAN SETUP AND UTILITIES 
DISKEHE 

itfraEE 1 - 800 - 468-9044 


Sluan IHODEIS 1 

ISujan VIDEO CARDSI 

ISujanTAPEBACKUPSi 

ISiuanMAROS 



■ Hayes* compatible 

■ Auto answer/dial 

■ Tone and Pulse 
Include PC Talk III Software 


Switchable 

■ Hercules* to CGA 

■ Parallel Port 


EGA 


*2400 bd internal ..$129 
1200 bd internal ....$69 
2400 bd external .$149 
1200 bd external ...$99 


* Includes BH Com v 3.5 softworo 


m EGA/CGA/TTL 

■ 640 X 480 

■ Parallel Port 

VGA 

■ 256K Video RAM 

■ 17 VGA Modes .. 



Soian Technologie/ 


..$69 

$149 

$249 



■ 40MB formatted storage 

■ QIC-40 Operating Std. 

■ Network compatible 

40MB XT or AT 

Internal $299 

40MB XT or AT 
External .... $399 





101 key Enhanced Keyboard 

■ XT & AT compatible .. $69 

84 key Keyboard 

■ XT & AT compatible . $59 



ALL SWAN 
PRODUCTS 
CARRY A 
FULL 1 YEAR WARRANTY 
ON PARTS AND LABOR. 


6, TUSSEY COMPUTER PRODUCTS 











SujanXTIO 


Sixjon Technologic/''^^ 

I LOVE EniLEAVE 'EM! 

I 30 DAY MONEY BACK GUARANTEE 

■ It's obvious our prices are lovable. But we make 

this guarantee because we know you'll also love our... 

Quality Products 
Toll Free Technical Support 

• Toll Free Customer Service 

• Same Day Shipping 

• 1 Yr. Warranty on Parts & Labor 

CALL TOLL FREE 1 - 800 - 468-9044 

Siuan386/16 

‘ COMIWIBLE . 

★ AUTHORIZED 


VIDEO OPTIONS 


Sujan 286/1 0 I Siuan 286/1 2 Sujan386/20T 


Moollor 
not included 

System with Single 360K Drive 
Assembled ft Tested IBM 9 XT Compebbto 



* Includes Single 360K Floppy Drive 
' L>ograde from 12* to 14* Fiat Screen, add $49 

NOW AVAILABLE! 

On-Site Service from 

Sort^- 

A B«ll Atlantic Company 
Call for Details 


EDUCATIONAL 
& CORPORATE 
ACCOUNTS 

We offer a full line of services 
catering to your needs. 

To reach our Educational 
a Corporate Sales Department 

Call: 1-800-468-9044 
FAX: 814-237-4450 


We cooperate with Federal Authorities 
to prosecute credit card trauds 


Monitor 

notmciudod 

Base System with 1 2MB Dove. 

Assembled ft Tested IBM* AT CompaSbie 
MS-DOS*. OSi^* Compatible 



' Upgradt from 12‘ lo 14* Flat Scraan. add $49 


$lO09r/Su«„ 

Base System with 1 2MB Dnve. 

Assembled ft Tested IBM* AT CompaBble 
MS-DOS* OS/29 Compaobie 



XT. AT and OS'S M apawnd ndmAi d 
MSOOS a • lapMied ndimw« el Ucmofi Copewan 


standard Featurea 

XT10 286/10 

286/12 

366/16 

386/20D 

CPU 

6068-1 

80266 

80266 

80366 

80386 

Soeed (MHz) 

10/4.77 

10/6 

12/6 

16/6 

20/8 

BIOS 

Phoanii 

Phoeno 

Phoenix 

Phoantx 

Phoenix 

Norton SI Ratinovd.O 

2.1 

11.2 

13.7 

17.6 

22.0 

Wait State 

0 

0 

0 

0 

0 

Standard Memory 

640K 

512K 

512K 

IMS 

1MB 

Shadow BIOS 

_ 

_ 

— 

3e4K 

384X 

Memory Uoarades 

— 

640K/1MB 

1MB 

2/4AniV16Me 

2M/87l0n»MB 

Coorocessor SuoDort 

8087 

80287 

80287 

80287 or 80387 

80287 or 80387 

Exoansion Slots: 32*bit 


_ 

_ 


1 

Expansion Slots: 16-blt 

— 

6 



4 

Expansion Slots: 8-bit 


2 



3 

Dual HD/FD Controller 

wAiP Mtms 

YtS 

Yes 

Yes 

Yes 

Device Bays timtta/nmnMi 

2£miJ2 IRL 

3 Exo/2 im 

3EXP/2 Ini 

3 Exo/2 int. 

3 Exd/ 2 tm. 

Serial Ports 





2 

Additional I/O Ports 

All come with 1 PtnHal and 1 Gama Port 

Power SuDDiv 

150W 

200W 

200W 

200W 

200W 

Keyboard 

101 Kav 

101 Kav 

101 Kav 

101 Key 

101 Key 

Additional Features 

All come with Dock Calendar w/Batiaiv Backuo and Satuo/Utilities Disk 

OPTIONS: 

XT10 

286/10 

286/12 

316/16 

386/20D 

3.5’ FIoddv Drive 

Optional 

Ootional 

Ootional 

Your choice 

Your choice 

Swan/MS-DOS & GW BASIC 3.3 add $89 


$2499 

System with 5 2S* V2MB Drive 
or 3.5* 1 .44MB Drive 
Assembled ft Tested IBM* AT Compstble 
MS-DOS*. OS/2* ft UNIX* Compatible 



To order: No surcharge on Discover, Visa. 
MasterCard or AMEX ■ Your credit card « 
not charged until your order is shipped ■ COO 
orders accepted with no COO tee ■ We 
insure your order at no extra cost to you 
Shipping: 3%or$SminimumforUPS Ground 
Call tor shippir>g charges on Express Air. 
APO. FPO. AK. HI and an foreign orders 
Mail Orders: We accept mor>ey orders, certi- 
fied checks, and personal checks Allow 2 
weeks tor personal and company checks to 
dear ■ Defective items replaced or repaired 
alourdrsaetionB PAdelnreriesadd6%saies 
tax* Prices and terms subiect to change with- 
out rtobce ■ We accept purchese orders tram 
quahfied Educotional i Corporate institubons 


IS 


OPEN: 8:00 AM • 1 1 :00 PM Mon-Fn 
10:00 AM -6:00 PM Sat 
12:00 PM -8:00 PM Sun 


Tussey Computer Products 
3075 Research Dr. 
State College, PA 16801 



INTERNATIONAL CALL 614-234-2236 
FAX; 814-237-4450 


TUSSEY COMPUTER PRODUCTS 










The Diconix 150 printer: Completes 

The silent partner 



Copyrighted material 



most any system. Quietly, 
that fits in a briefcase. 




EASTMAN KODAK COMPANY 
343 State Street 


Roche^a 

1 - 80 &nSir 


York 14650 
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See the impact of any changes 
you make immediate^ m Ote resource 
histograms. This, ondTime Line’s 
Undo/Redo feature make playing 
“what’if’an exact science. 


Time Line*» flexible 
ouUine structure puts 
you m control. Collapse th 
entire schedule, to see" the 
bigpicture. "Orexpanda 
section to focus on details. 


LotusMke menus give 
Time Line a familiar-look- 
ing face, which makes it 
easier to learn... and easier 
to iwrk with. \ 


Display your schedule 
in years, monOts, weeks, 
days, hours, minutes . . . any 
way that helps you clearly see 
the timing^your project. 


/ fs easy to see progress, 
indicated by the broken portion 
pfthetaskbar. 


Four filters makt 

to view selected info 

such as "Joe’s critic> 


For easy reference, the 
status column flags tasks 
that need special attention- 
tike critical tasks or resoun 
conflicts. 


Your project's end date 
alwt^sh^s on-screen. So. 
whenever you make a change, 
you 'll immediately know 
how it affects du end resuU. 


Changes are auUtmaUcaUy 
reflected dtrou^wutyour schedule. 
You get tite power to quidify find and 
flx conflicts, before they become 
real problems. 


Customize your Gantt 
ivith up to 16 data a}l$onn$. 
from ^ (fl>tions. That way, 
the Gantt chart fits the wqjf 
you work. Perfectly. 


You can’t manage what you can’t see. That’s why virtually every aspect of Time Line’s 
project management Gantt diart is customizable. It lets you move, shift, and redefine any 
asp^ of the schedule to see exactly what you need. Exactly when you need it 

Great Gantts. Just one reason Time Line is used by 48 of the 
Fortune 50. Andisrated#!, reviewafterieview.*Callforafinee 
demo disk today. You’ll see how Time Line Gantts your every wish. 

flKFMMO MSir, OIU (800) 228-4122 Ext. 5850* 

The #f Project Manager 




treftwtrymaier^"vr4forpntKt 
_ lanil. Time Lmr mat also mini* I 
m PC Weth'i CoipomeSalis/acOoii survey. 


TIME 

LINE 




^ T Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600. 

^meLimeulke*l htst-i el lm g pnf*ct m i um gi' > tSannyieNaliomalDisInhHlon). llahoncttPedliifeWorU, PC MagatmeaitdSoftmttrrOietsfi higlial ISSSraltiiesjorpraiefl mimaiirmniirrograms. 'InCanadaraU 
S00l228-4l22ExtS6S. TVamiivAMdnMsiittiivsmmaMtiaMr. caO4f5/890-i9i9. O ISSSSymmUrCoiporatum 
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VIEWPOINTS 


JOEDESPOSITO 


PC ADVISOR 



Changing print modes with pop-up software, locating a high-resolution paint program and 
800 by 600 VGA adapter that displays 256 colors, and extending your keyboard cable. 


POP-UP HUNT MODES 

I want to change the configuration (switch 
to compressed mode from normal mode) 
of my printer with the help of a TSR pro- 
gram. Is there one to suit my needs? 

Pierre Tocci 
Montreal, Quebec 
Canada 

There are many public-domain and 
shareware programs that will do exactly 
what you want, especially if you have an 
Epson FX series or compatible printer. In 
fact, one of the PC Magazine utilities, 
SETUP.COM, is a pop-up program that 
will let you change print modes for Epson 
RX and FX series printers. SETUP.COM 
first appeared in the June 24, 1986, issue 
and is now available in the utilities section 
of PC MagNet. (Information about joining 
MagNet appears in the Productivity sec- 
tion of this issue.) 

SETUP.COM can be modified to work 
with other printers too, but you will have to 
know the other printers’ control codes. Di- 
rections on how to do this are located in 
the PC Magazine utilities file that is named 
MANUAL. 

Some public-domain and shareware 
programs that can be used to change print- 
er codes for Epson FX series primers are: 
Epshell, Epsonset, Nuepsn, and Rod-FX. 
The easiest way to get a program is to 
download it from a bulletin board. Distrib- 
utors, who advertise copies of these pro- 
grams for from $3 to $6, are another 
source. 


A commercial program that will let you 
change p^im modes for a variety of dot 


ma- 


trix and laser primers and do various other 
printer-related jobs is Printer Genius from 
NOR Software (527 Third Ave., #150, 
New York, NY 10016; (212) 213-9118). 
Suggested retail price is $89. 

HlGH-RESOLUnCKM PAINTER 

Is there a “capture-and-paint” program, 
like PC Paint Plus, for resolution higher 
than EGA? 

Terry G. Meyer 
Troy, Michigan 

A good choice of a high-resolution paint 
program is Publisher’s Paintbrush (a Best 
of 1987 product) from Z-Soft (450 Frank- 
lin Rd., Marietta, GA 30067; (404) 428- 
0008). It siqjports extended VGA (800 by 
600 with 256 colors) as well as 85 MIA 
( 1,024 by 768 with 256 colors). It also pro- 
vides support for several popular scan- 
ners. Suggested retail price is $285. 

Keep in mind that you will have to use 


■ You’ll need the proper 
hardware to keep pace 
with Publisher’s Paint- 
brush; for starters, it 
requires 1.5MB of 
expanded memory. 
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the proper hardware to keep pace with this 
software. For starters. Publisher’s Paint- 
brush requires 1 .5MB of expanded memo- 
ry. Then you’ll need either an extended 
VGA or 8514IA graphics adapter and a 
high-resolution monitor. 

If you need any help in choosing equip- 
ment, you’ll find reviews of expanded 
memory cards in the October II, 1988, is- 
sue of PC Magazine, VGA adapters in the 
July 1988 issue, 8514 monitors in the Feb- 
ruary 14, 1988, issue, and multiscan mon- 
itors in an upcoming issue. 

TOO SHORT FOR COMFORT 

Is there any easy way for me to add an ex- 
tension cable to a keyboard? I want to set 
my computer on the floor at a location that 
stretches the present keyboard cable. 

Clyde T. Eisenbeis 

Oakdale, Miruiesota 

What you need is a keyboard extender ca- 
ble. This cable, which is more than 3 feet 
long, attaches to your cutjem cable and 
then to the computer. The cable is avail- 
able from many mail-order outlets and 
might even be sold in your local computer 
store. Jade Computer (4901 W. Rosecrans 
Ave., Box 5046, Hawthorne, CA 90251; 
(800) 421-5500) lists a keyboard extender 
for $12. 

If you also need a monitor and power 
cord extender, you can get the complete set 
of three extenders from Global Computer 
Supplies (45 S. Service Rd., Plainview, NY 
11803; (516) 752-2299). The set for the 
PC sells for $49.95, and the set for the 
PS/2 sells for $54.95. 


89 
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800 BY 600 VIDEO IN 256 COLORS 

I am looking for a video board that can dis- 
play 800 by 600 pbiels with 256 colors at 
the same time on my multiscan monitor. 
The 256 colors should be from a palette of 
256K (262,144) colors. 

Patrick Lanz 
Lausanne, Switzerland 

Of the rune VGA adapters that were re- 
viewed in the July 1988 issue of PC Maga- 
zine, only one is capable of displaying 800 
by 600 pixels with 256 colors from a pal- 
ette of 256K. 

The board that can do this is the Design- 
er VGA from Orchid Techrwlogy (45365 
N. Port Loop West, Fremont, CA 94538; 
(415) 683-0300). However, the Designer 
VGA is not strictly VGA hardware compat- 
ible (although it is register-level compati- 
ble). The 6-inch card lacks a VGA-style 
Video Feature Connector — or any expan- 
sion connector at all. However, it does 


have 5I2K of l(X)-nanosecond memory. 
Most of its capabilities derive from the 
Tseng Labs VLSI chip that it is built 
around and its Inmos digital-to-analog 
converter. Suggested retail price of the 
board is $399. 


RAM-RESIDENT GREEK 

In the December 27, 1988, issue’s PC Ad- 
visor Mr. N. Sampson of Darwin, Austra- 
lia, asked about a Creek-language word 


■ is a memory- 

resident program that 
allows you to write in 
Greek and Hebrew. 


processor. Lettrix from Hammerlab Corp. 
(938 Chapel St., New Haven, CT 06510; 
(203) 624-0000) is a memory-resident pro- 
gram that operates with other word proces- 
sors such as WordPerfect. It allows you to 
write in Greek, Hebrew, and Cyrillic, as 
well as a number of other fonts. This al- 
lows you to keep your existing word-pro- 
cessing software. The program also im- 
proves the quality of printing on some dot 
matrix printers. 

Leland Gilsen 

Salem, Oregon 

Thanks for the irformation. Suggested re- 
tail price o/Lettrix is $98.50. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016, or upload to PC MagNet (see 
the Productivity section for access infor- 
mation). Please specify your equipment. SB 


4 Wins Tb Share Laser Printers 



HP LaserJet Series a O' resident setections 
ate a keystroke away, no matter what 
plications you're using, and this capability is 
available for every major brand or printer. 



Autolnstall provides automatic installation 
for your particular configuration. 


Digital Products is the leader in providing affordable printer sharing. With 
more than 300,000 ports installed in a r^iriiAi 

wide range of fortune 1000 businesses, ■■ 

Digital Products has the experience and 
leadership to solve your printer sharing 
problems. Pick the price and performance w^ter street, \A/^tertovm, ma 02172, 
t^l that your application requires. 617-924-1680, 1-800-243-2333. 



PRODUCTS. INC. 

the sub-LAN"' company 


FEATURES 

$TI95-f 

POMS 

$695 

PO 

$495 

POJR 

$495 

Laser- 

Board 

100% data integrity and 
transparent operation 

Y 

Y 

Y 

Y 

Full desktop publishing 

Y 

Y 

Y 

Y 

Buffer size (Max.) 

4Mb 

2Mb 

500K 

250K 

Ports 

8-32 

6-16 

6 

4 

Autolnstall 

Y 

Y 


Y 

Copies 

Y 

(collated) 

Y 


Y 

Popup operations, RAM 
resident and non-resident 

Big Pop 

SmallPop 


LaserPop 

Job cancel 

Y 

Y 


Y 

Automatic form feed 

Y 

Y 


Y 

Forms overlay printing 

Y 




Text enhancement 

Y 




Font management 

Y 

Y 



Resource utilization reports 

Y 





LaserJet Senes II Printer is a trademark of Hewlett-Packard Co 
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Of the more than 
250 hardware products reviewed 
by InfoWoild in 1988, 
our CompuStar. received 
the highest total score awarded. 



Simply stated, it's number one. 


CompuStar. is the world's first and only multi-processor, convertible bus'^ microcomputer. It can be 
configured with up to 13 bus expansion slots (PS/2 and/or PC/AT compatible ), your choice of 
interchangeable 8086, 80286, or 80386 microprocessors and up to seven disk/tape devices. 
To receive a reprint of the JnfoWorld review, as well as a complete 
CompuStar product information kit, call 803/796-7800. 


Wells American. 

Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina USA 29169 • 803/796-7800 • FAX 803/796-7832 

PS/2. Personal Computer AT and AT are irademarlts of International Business Mac^lnes 
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VERE 






“What am I doing 
here?” 

I guess 1 have a 
reputation for 
saying what's on my 
mind. So when 
the people at Everex 
asked me to be in 
theirad.Isaiditwas 
okay as long as they 
let me have the floor. 

The reason I like 
their Step 386/20 is 
simple. It’s fast. 

It is definitely the 
fastest machine 
that I’ve seen so far. 

When they sent 
the machine over, I 
put it through 
every benchmark 
test I could find. 

I finally gave up. 

It was the highest 
on all of them. 

Give me the choice 
and I’ll use the fast- 
est thing I can 
get my hands on. 

This happens to be it. 

What can I say? 

I like the beast. 

For your nearest 
authorized Everex 
Computer Systems 
Reseller call 
1-800-3564283. 

Everex, 

48431 Milmont Dr., 

Fremont, CA 94538. 

CRCXE 218 READER SERVICE CARD 


"At 20MHi tWi h the losteit 
beast I’ve ever 
hod the pleosute to meet." 

lohn C Dvofok 
Cdunimst.K Magazine 


IBM PV2 Model 80 (20 MHz) 

Compaq DeskPro 386/20 

Everex Step 386/20 

Power Meter MIPS Version 1.2. The Database Group. 


3.52 MIPS 
4.59 MIPS 
4.91 MIPS 





Now cdkilar caranuni^^ 


is m(x« than just talk. 


G et all the power of portable computing and 
the convenience of cellular communications 
too. Meet the ITC 286 CAT from Intelligence 
Technology Corporation. It’s two technologies in 
one efficient package, ready to work at a remote 
jobsite or an office downtown. 

This unique patented portable 
offers fail-safe transmission. The 
built-in cellular telephone and error- 
correcting modem let you trust 
valuable ^ta to the cellular network 
— even during hand-off and channel 
changes. 

And it provides more than 2 hours 
of batten-powered operation, 
automatically converting to 110/220V 
or to 12V fDr in-vehicle use. 
Batteries can even be recharged 
during operatioa 
The ITC 286 CAT is IBM 
PC/AT -compatible and features 
12 MHz processing, 640K memory. 


a high-speed hard disk drive, a high-resolution EGA 
screen, full-size keyboard and mote. The numeric 
keypad and built-in speakerphone simplify your 
voice and data calls. A headset and cellular 
telephone handset are included for mote versatility. 
And it all comes in an easy-to-carry case. 

For a complete workstation just take along a 
portable printer. Or coiuiect with other ITC 286 
CATs for an instant mobile LAN. It’s a brand new 
way to keep your company on the move. 

If you thou^t celluto communications was all 
just a lot of tidk, we invite you to hear and see 
mote about this technological merger. ITC made 
a remote possibility reality. For details call: 
1-800-356-3493. 



Intelligence Technology Corporation 

16526 Westgrove, Dallas, TX 75248 U.S.A. 
214-250-4277, FAX 214-380-0508 



01989 ImeOixence TedYuloKy Ojrpcnitioa ITC 286 CAT hitenl Pending. IliM PDXT/AT aie ivgistefcd Iradetnarks d IiNematkinal Busness Madaies Ctxp. 
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First Looks 


Wolfram ’s Mathematica: Wonderful, 
Revolutionary, and Bug-ridden 


HANDS ON 


BY BARRY SIMON 
For months now. with more 
than a little amusement. I’ve 
watched normally sober math- 
ematicians rave over the “won- 
derful and revolutionary” 
Mathematica. Waiting for the 
PC version to ship (Sun and 
Macintosh versions have been 
available for some time), I’ve 
assured myself that I'm too jad- 
ed for such outbursts and alrave 
such undignified prattle. But, 
alas, I can’t help myself: Mathe- 
matica, MS-DOS 386, Version 
l.I, is wonderful and revolu- 



Mathematica generates two- and three-dimensional PostScript graphics. 


tionary, for what it promises to 
be if not for what it is. 

Mathematica has neither the 
elegant interface of MathCAD 
nor the blazing speed of Gauss 
(see “Better Tools for Higher 
Math: When Numbers Count,” 
PC Magazine. March 14, 
1989). >^at sets it apart from 
PC mathematica) software is 
what it can do with math. 

First of all, it will do arbi- 
trary accuracy integer and ratio- 
nal arithmetic. You can ask it 
what 1,000 factorial is and it 
will spew out the answer exact- 
ly, in roughly 2,500 digits. 
You're not likely to want this 
(continued on 36) 


Paradox 3.0 Gives Users a feiv 
New Good Iteasons to Switch 


HANDS ON 


BY RICHARD HALE SHAW 

Are you looking for a solid, so- 
phisticated database manage- 
ment system with the strength 
and elegance of a fine building? 
How aiwut a DBMS that, rather 
than becoming clumsy and bug- 
ridden, continues to mature 
with each new release? Then 
take a long look at the latest ver- 
sion of Paradox from Borland. 

Relational database pundits 
are already familiar with Para- 
dox's full-featured PAL pro- 
gramming language, the Data 
Entry Toolkit for designing 
forms and interfaces, and the 
Personal Programmer applica- 
tion generator. Paradox's pow- 


erful QBE (query by example) 
uses intelligent query optimiza- 
tion to find the most efficient 
data path, and then places re- 
sults in a table. With Paradox. 
the finer details of database 
management are taken care of 
for you, and you don't have to 
deal with anything but tables. 

Now , Paradox 3 .0 adds sev- 
eral welcome enhancements, 
including new QBE commands, 
data cross-tabulation, and in- 
stant graphs. It also includes fa- 
cilities for manipulating multi- 
table relations and creating 
multiform data entry screens. 

Among the more-enticing 
QBE additions are outer joins 
and set operations. An outer 
join is a relational database con- 
struct that allows- you to select 


every record in two related ta- 
bles. Most DBMSs allow you to 
select only related records. 
With Paradox 3.0, the solution 
is simple: add an exclamation 
point to one of the fields in the 
QBE selection form. 

Paradox 3 .0's set operations 
allow you to define sets of rec- 
ords that can be compared with 
other records. Suppose you 
need to find all customers 
who’ve ordered $500 or more of 
a product, and the customers 
and orders are kept in separate 
but related tables. You can easi- 
ly issue a single query to find the 
sets of orders that qualify and 
the customers who placed them . 

Other QBE enhancements: 
You can request only those rec- 
(continued on page 35) 
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Adds a new perspective to file 
management 34 
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Makes high-end OCR easy, 
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mEL’S VISUAL EDGE 

Coaxes smoother, faster 
images from the HP LaserJet 
Series II .....43 

HPPROCOUICTfOM, 

nPEDIRECTOR 

LaserJet supercartridge, font 
generator •.....•48 
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HPGL 48 

ASMFLOW 

Generates flow charts from 
assembly-language code ..54 
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Lets you run any application 
from the dBASE prompt • • • 58 


PC MAGAZINE ■ MARCH2 8. 1989 
33 








M K S I I. O 0 K S 


VkwLMc TheRrstofaHewBfeed 


HANDS ON 


BY LORI GRUNIN 

Traveling Software's $150 
ViewLink may give you a whole 
new perspective on managing 
and using your Hies. Along with 
Lotus’s forthcoming product 
Magellan, ViewLink is at the 
forefront of a new wave of soft- 
ware designed to circumvent the 
arcane ways of DOS. 

ViewLink lets you organize 
and view the files on your hard 
disk in much the same way that 
Lotus’s Agenda lets you orga- 
nize and view bits of text: seem- 
ingly unrelated “items" — us- 
ually files in the case of View- 
Link — can be grouped into 
“views” that better reflect the 
way you work. 

ViewLink also provides an 
assortment of DOS shortcuts. 
For instance, you can launch an 
application by choosing a file 
you want to work with. 

During installation, View- 
Link searches the path you’ve 
specified (it can search across 
dirives) and creates a “view" 
corresponding to each subdirec- 
tory; files from each directory 
become “items" for that view. 


It also creates a view com- 
prising all the applications it 
recognizes and, by reading the 
first 1 20 characters of each file 
on your disk, recognizes user 
files that belong to each applica- 
tion and links them accordingly. 


You can add your own views, 
linking files from as many dif- 
ferent subdirectories and appli- 
cations as you see fit. Every 
item includes a box for notes. 

Once you’re up and running 
within ViewLink, the left half of 


the screen displays your list of 
views. Highlight a view with 
the cursor, and the right half dis- 
plays the names of items be- 
longing to that view. 

If an item is an application 
file — a Lotus 1-2-3 worksheet. 


for instance — ViewLink starts 
the application and loads that 
file, 'fou can run several appli- 
cations sequentially by tagging 
several items. ViewLink also 
lets you cut and paste between 
applications and record key- 
stroke macros. 

If ViewLink doesn't recog- 
nize a given application during 
installation, you'll have to de- 
fine the application yourself. 
ViewLink currently comes with 
startup macros for more than 40 
common applications. Writing 
macros for unsupported pro- 
grams is relatively simple. 

For those times when you 
need to browse a file but don’t 
want to go through the trouble 
of starting an application, View- 
Link will display text files and, 
if you’ve got The Norton Com- 
mander'^ I23VIEW or 
DBVIEW, it will also display 
DBF or .WK I files. 

One problem of programs 
designed to help you deal with 
large amounts of information is 
keeping the program up-to- 
date. ViewLink solves this prob- 
lem, though not always with op- 
timal results. 

Aside from manually creat- 
ing a link for a new file when 
you create it (a whopping two 
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ViewLink 

Traveling Software Inc. 

18702 N. Creek Pkwy. 

Bothell. WA 98011 
(206)483-8088. 

List Price: 5149.95 
Requires: 384K RAM (hard 
disk recommended). DOS 2.0 
or later. 

In Short: Part DOS shell, part 
menu system, ViewLink lets you 
group related files into distinct 
“views" and launch applica- 
tions simply by choosing the 
data file you want to load. Not 
copy protected. 
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keystrokes), you can keep 
views apprised of new files via 
"Autolinking” or “Autoup- 
date" variables. With the Auto- 
linking option on, ViewLink 
automatically searches new 
files you save for words or 
phrases that match a view name. 

This approach is not (law- 
less. If you refer to Mr. McCul- 
lers as “the boss” in your file 
and forget to add his name else- 
where, you’ve lost the file from 
the McCuIlers view. Autolink* 
ing also slows application- 
jumping considerably. While 
bearable on an 8-MHz AT, on 
an XT it took so long to close a 
file that I was convinced the ma- 
chine had locked up. The more 
views you have, the longer it 
takes. 

Alternatively, you can de- 
fine Autoupdate variables to up- 
date a view based on criteria 
such as a search string, file- 
name, or modification date. 

Traveling Software is al- 
ready working on Version 1.1 
of ViewLink. which will include 
LIM EMS 4.0 and mouse sup- 
port. 

ViewLink is certainly one of 
the most useful shells I’ve seen. 
It is good for those who opt for 
ease of access over speed and 
who constantly find themselves 
slamming against the barrier be- 
tween the way they think their 
files should be organized and 
the way DOS does organize 
them. OQ 


Magellan Takes a Different Tack 

Magellan, Lotus’s $195 soon-to-be-released file-search software, 
provides the same file grouping and launching capabilities as Trav- 
eling Software’s ViewLink but takes an entirely different approach. 

Magellan, as its name implies, explores, rather than organizes. 
The program indexes your hard disk(s), so that it can quickly find 
files that contain hits for a given query. You can save the results of 
such searches as “groups," conceptual kin to ViewLink' s “views." 
Magellan, however, displays the file highlighted in the list on the 
left side of the screen, rather than just a brief description of it. 

Some operations, such as application launching, work more or 
less the same in both programs. But in many ways Magellan is more 
sophisticated than ViewLink — it can, for instance, find all the files 
similar to a chosen one. It also lets you slice, dice, and splice your 
files more easily with its Gather command, and it doesn’t rely on 
third-party viewers to display nontext files. 

Ironically, however, some of Magellan's search capabilities 
seem more limited than ViewLink's. at least in our early preview 
copy. It can’t search files by their creation or modification date and 
has no real way of performing Boolean operations. 

Their names re^ly say it all . ViewLink helps you visualize the re- 
lationships between your files — it’s meant for people who like to 
categorize and who aJways need to know where everything is. Ma- 
gellan, on the other hand, is for those who don’t care where any- 
thing is, as long as they can find it when they need it. — Lori Grunin 
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Paradox 

(continued from page 33) 

ords that match a field in the 
query. Or, you can select the set 
of records that contains either of 
two values in a field. 

Building on an already 
strong relational interface, Par- 
adox 3.0 improves the way you 
express and manage relation- 
ships between different tables. 
You can create a multitable 
form in which records from sev- 
eral related tables are simulta- 
neously displayed. For in- 
stance, if an order-entry system 
uses related tables, the currently 
displayed customer record will 
automatically control which rec- 
ords appear from the orders ta- 
ble. Multitable forms allow you 
to designate a “scrolling re- 
gion” so you can page through 
and edit the records of a table 
from an application. Paradox 
3.0 lets you link multiple tables 
on a one-to-one or one-to-many 
basis. You can create easily a 
single form for entering or dis- 
playing data. 

Paradox 3.0 correctly main- 
tains relationships between re- 
lated records in linked tables. If 
your application changes a rec- 
ord in one table, Paradox auto- 
matically updates the corre- 
sponding values in records of a 
related table. It also won’t let a 
“master” record be deleted if it 
is related to records elsewhere. 

Paradox 3.0 also sports 
cross-tabulation, so you can ac- 


cumulate and summarize nu- 
meric data across several rows 
and columns of a table. You can 
store this summary in a table or 
display it in an instant graph. 

Instant graphs are without 
question the hottest new feature 
of Paradox 3.0. The steps re- 
quired to generate a graph are 
simple: select a table, select the 
columns to appear in the graph, 
and press the “graph key” 
(Ctrl-F7). You can generate bar 


charts, line graphs, x-y graphs, 
and pie charts, to name a few. 
And, you can modify the colors, 
define the labels, and choose the 
fonts. Each graph specification 
can be saved. 

Paradox arrives on 15 514- 
inch or 8 3'/2-inch disks. This 
includes sample applications. 


the Data Entry Toolkit, and the 
Personal Programmer. While 
the minimum configuration oc- 
cupies 1 .5MB of disk space, the 
fully installed program will eat 
up 4.5MB. Fortunately, the in- 
stallation program makes it easy 
to select only the essential por- 
tions of the package if you’re 
short on disk space. 

If you don’t care for the de- 
fault color scheme (I didn’t), 
you can change the colors of 


more than two dozen different 
screen components. Additional 
enhancements found in Para- 
dox 3.0 include support for LIM 
4.0 EMS, and the ability to im- 
port and export Quattro and Re- 
flex files. And, although Para- 
dox 3.0 requires a hard disk, 
Borland still sells Paradox 2.0 
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Paradox, Version 3.0 
Borland International Inc. 

1 800 Green Hills Rd. 

Scolts Valley, CA 95066 
(408) 438-8400 
List Price: $725; upgrades 
from Paradox 2.0, $ 1 75 . 
Requires: 5I2K RAM, hard 
disk, DOS 3.1 or later. 

In Short: Adds multitable 
forms, instant graphs, and QBE 
enhancements to an already ele- 
gant and easy-to-use DBMS. 
Not copy prcftected. 
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at a lower cost for owners of 
floppy-disk-drive machines. 

Borland has indicated its 
commitment to the future of 
Paradox by announcing con- 
nectivity to several SQL serv- 
ers. Since QBE will be used as a 
front end, Paradox users can 
take advantage of this feature 
without learning SQL. Also, 
Borland’s new SideKick for 
Presentation Manager uses 
Parar/ox-compatible data ta- 
bles. 

Paradox has consistently 
outclassed the competition, and 
this update continues the tradi- 
tion. Paradox3.0 is a powerful, 
easy-to-use DBMS that packs a 
lotofbangforthebuck. GS 
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2280 8070 1 442 95S4 8933 4492 7843 3889 
3391 6235 9119 6979 1160 9226 1574 

Order • 

Paradox 3.0 lets you produce complex graphs in only a few keystrokes. 



Benchmark Tests: 

Paradox 3.0 vs. Paradox 2.0 and dBASE IV 


P aradox 3.0's dramatic improvements 
over Paradox 2.0 are partly the 
result of a careful use of the Paradox 
Application Language. Since Paradox is 
a set-oriented database and the 
benchmark tests are designed for record- 
oriented databases, results can be 
misleading when compared with a "one- 
record-at-a-time" DBMS like dBASE IV. 
All tests were performed on a 50,000- 
record file. 

The Search test measures the time it takes to 
locate the first record that satisfies two criteria 
(make = Fendhi and model * coupe). 

The Delete and Index (four-column version) 
test measures the time required to remove four 
columns (Units, SellPrice, BuyPrice, and 


Relative Times 

(dBASE IV r. 100) 


Performance Times 

(Times given in seconds) 


Delete and 



Search 

Index 

Import 

Paradox 2.0 

376 

3,346 

2,831 

Paradox 3.0 

18 

659 

3,176 

dBASE IV 

10 

619 

1,637 



TranDate) from a Product table created for this 
task, and then to reindex the file if necessary. 

The Import test measures how quickly the 
database can import an ASCII file (of either fixed 
field length or comma-delimited format) ynith an 
index on the first field. We include the indexing 


portion of the test to avoid penalizing programs 
that automatically index the first field during the 
data conversion. Some programs require a two- 
step process tor this test: an import followed by 
indexing. 
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Mathematica 

(continued from page 33) 

number of digits on a regular ba- 
sis, but the ability to keep all 
digits avoids round-off errors 
that plague other packages. 

Mathematica will also deal 
with reals to arbitrary accuracy, 
subject to time and memory 
constraints. If you ask it 
N(pi,500), it will display the 
first 500 decimal places for pi. 

Second, Mathematica per- 
forms symbolic manipulation. 
It will combine rational and 
trigonometric expressions and 


simplify them. Whereas most 
other programs will compute 
only numerical integrals and de- 
rivatives, Mathematica com- 
putes integrals and derivatives 
in functional form. Such abili- 
ties have been available on 
mainframes and minis for the 
past 10 years but, other than the 
limited MuMath program, this 
is the first time such power has 
been available on the PC. 

Mathematica comes with a 
rich array of built-in functions, 
including a variety of elliptic 
and hypergeometric functions, 
all in the complex domain. It 
will compute prime factoriza- 
tions of integers, but once the 
integer is more than about 20 
digits, the times involved be- 
come enormous. It will factor 
polynomials. If you try to solve 
a polynomial equation and the 
answer can be expressed exactly 
in radicals, Mathematica will 
do that as well as evaluate the 
numerical answer. 

At the heart of all this power 
lies a built-in language that 


combines elements from C, 
LISP, and APL. You can define 
functions procedurally or with 
rule-based definitions. For ex- 
ample, to define N factorial, 
you could just tell it the rules 
F[N] = NF[N-l]andF[0] = 1, 
rather than set up an explicit re- 
cursive procedure. 

Mathematica can accept sets 
of routines, or “packages” 
from third-party vendors. Pack- 
ages planned or already avail- 
able deal with subjects ranging 
from the esoteric — like Galois 
number field — to the practi- 
cal — like statistical analysis. 


In addition to its number- 
crunching skills, Mathematica 
boasts truly outstanding graph- 
ics. It generates graphs using its 
own implementation of a Post- 
Script subset, so it’s easy to im- 
port its graphs into desktop pub- 
lishing programs. It comes with 
printer drivers for a number of 
non-PostScript printers includ- 
ing the HP LaserJets. It also in- 
terfaces with TeX, Knuth’s 
typesetting language. 

The Bad News 

All versions of Mathematica 
have two parts: a machine-inde- 
pendent kernel that holds the 
mathematical part of the pro- 
gram and a machine-dependent 
front end. The kernel has al- 
ready been honed on Suns and 
the Mac, so it is Version 1 . 1 of 
the kernel that is included in the 
first 386 version. A 750-page 
hardcover textbook — included 
with the program but also avail- 
able in scientific book- 
stores — describes the kernel. 

The machine-specific front 


end is where the problems start 
to show in the MS-DOS ver- 
sion. 

To begin with, the program 
requires an 80386-based com- 
puter and at least 1 MB extended 
RAM above 640K. There are 
versions for use with no co- 
processor, for an Intel math co- 
processor, and for a Weitek co- 
processor. In addition to the 
3.5MB of disk space that the 
program files take, you’ll need 
3MB of free disk space or, pref- 
erably, RAM for swapping. 
While these hefty system re- 
quirements will undoubtedly 
scare off many prospective us- 
ers, they aren’t unreasonable, 
given the amount of power 
Mathematica provides. 

Another problem lies within 
the user interface. While the 
Mac version sports pop-up 
menus and the like, the DOS 
version gives you little more 
than an editable command line 
at the bottom of the screen — not 
unusual for mathematics pro- 
grams but less than you might 
expect for a modem application 
requiring a 386 machine and 
lots of RAM. 

Worse still is the number of 
bugs in this initial DOS release. 

The program uses Phar 
Lap’s 386/DOS-Extender, 
which lets you transparently run 
Mathematica at the DOS com- 
mand line with access to extend- 
ed memory. The initial run of 
Mathematica shipped with a 
beta version of the Phar Lap 
software, which doesn’t work 
with 386-to-the-Max or 
QEMM-386, although these 
memory managers are compati- 
ble with Phar Lap’s specifica- 
tion. This problem should be re- 
solved by the time you read this. 
However, it seems improper for 
Wolfram to have shipped a 
product with a beta version of a 
third-party component. 

If your system crashes when 
you are running Mathematica or 
if you turn it off because a calcu- 
lation is taking too long, you’ll 
need to be sure to run CHK- 
DSK, since it then leaves a 3MB 
unallocated chain. 

On my Genoa EGA, I found 
a harmless but annoying bug 
that had the cursor dance all 
over the screen every time I hit 
the Return key. And in the non- 
coprocessor version, I found a 
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The DOS version o/Mathematica offers only a command-line interface. 


serious linear algebra bug that 
consistently gives the wrong an- 
swer in inverting certain large 
matrices (18 by 18 and above). 
To put this bug in perspective, 
any program that doesn’t use ar- 
bitrary precision arithmetic 
would have serious round-off 
errors beginning with matrices 
of about 12 by 12. But since the 
answers in Mathematica are 
supposed to be exact, this error 
is of concern. 

It is regrettable that Wolfram 
Research is apparently willing 
to use the initial purchasers of 
Mathematica as paying beta tes- 
ters, but the power of the prod- 
uct is so enticing that you may 
want to put down your money 
anyway. Once Wolfram irons 
out the kinks, anyone with the 
necessary hardware and a need 
to do serious mathematics on a 
PC will want this program . GS 
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Mathematica, MS-DOS 386, 
Version 1.1 
Wolfram Research Inc. 

P.O. Box 6059 
Champaign, IL6I821 
(800) 44 1 -MATH (orders only) 
(2 17). 398-0700 
List Price: Noncoprocessor 
version, $695; 80287/80387 
version, $995; Weitek 
1 167/3167 version. $1,295. In- 
cludes Ihc book Mathemati- 
ca — A System for Doing Mathe- 
matics by Computer, which is 
also available separately in 
hardcover for $44.25 (ISBN 0- 
201-1 9334-5) or in softcover for 
$29.95 (ISBN 0-20 1 - 1 9330-2). 
Requires: 640K RAM DOS 
memory plus 1MB extended 
memory, 3.5MB disk space for 
files, an additional 3MB of free 
disk space or extended RAM; 
DOS 3.0 or later. Supports 
CGA, EGA, VGA, and Hercu- 
les graphics and PostScript, HP 
LaserJet, Epson EX, and To- 
shiba P3 printers. 

In Short: An exciting product 
that sets a new standard of so- 
phistication for mathematics 
programs on the PC. Not copy 
protected. 
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LaserJet Font Power in 1-2-3. 


Print perfect spreadsheets on your LaserJet*wlth 
DataType, the new type selection Add-In for 1-2-3! 

Select the orientation, type size, lines per inch and the 
margins you want from the DataType menu. . .Align and Go! 

DataType makes it easy to condense a large spreadsheet 
and print it sideways; or enlarge and print a range for use 
as an overhead. And DataType doesn't get in your way. 

You still set headers, footers, borders and other selections 
directly from the 1-2-3 Print Options menu. 

Introducing DataTj^e' 

• FOUNDRY QUAUTY FONTS. Forget about dot matrix quality 
type. DataType includes SWFTE Letter Gothic fonts in nine sizes, 
ranging from 6 point (Miniscule) to 14 point (Mammoth). Print 
over 24,000 legible characters on a single 8.5’ x 11* page. 

• AUTOMATIC PRINTER SET-UP. No more set-up strings or 
macros to copy from spreadsheet to spreadsheet. DataType handles 
printer set-up and downloading automatically. You simply select 
the range to print, Align and Go. 

• AUTOMATIC PA6E FORMATTING. Select portrait or landscape, 
DataType automatically recalculates all margin and page length 
settings in inches for perfectly formatted output. 

• EUMINATE RAM CRAM. DataType uses only 1 0K of 1-2-3 
memory, so it won't crowd even your biggest spreadsheet. And if 
you need to free up memory, you can load and unload DataType In 
two keystrokes - right inside the 1-2-3 Add-In Manager. 

• IDEAL FOR NETWORKS & SHARED printers: A shared 
printer will be set with your font and your margins each time you 
print, even if another user has changed all the printer settings. 

• INCLUDES UCS SYMBOLS. Use ©. 1 • , and the rest of the 

Lotus International Characters Set at each point size. 


/1234567890ABCD 

Actual 14 point LaserJet Output using DataType™ 

X 1 234567'890RBCD 
Actual 14 point LaserJet Output using SIDEWAYS® 
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DataType 
installs 
as a selection 
in the 1-2-3 
Print Options 
menu. 


Cumt Srttlnfs 
LaserJet Uerslon B.9M 

Orientation! Portrait 
Font Itane! SBTE Letter Gothic 
Point Sine: $ (ninlscule: S.8B Pitch) 
SwWel Set: usectl 
Lines Per Inch: 12 . n 
Paier Sine: Letter 

Left Rarfln: B.SB Inches 
Rifht Harsin: B.SB Inches 
Top lUrsIn: B.SB inches 
Botton Rarfln: B.SB Inches 

fWtoLoaA: First Joh 


NO FONT CARTRIOGE OR ADDITIONAL PRINTER MEMORY REQUIRED. 


ORDER TOLL FREE 



800 - 237-9383 

FAX ORDERS (302) 429-0532 

IN DE. CALL (302) 429-8434 



PC/M9 


State_ 


Tel.. 


Include $5 for shipping & handling with all ofdets. 
Make checks pay^le to SWFTE tNT'L. LTD 

All SWFTE prodacts carry a 
30 Day MONEY BACK 6UARANTEE. 


SinMe 

P.o. Box 219 Rockland. Oe 19732 


tmBN REQUKIKITS IBM PC. AT. XT. PS/2 or compatible, a hard drive. LaserJet Plus, Series II 
or compatible printer. MS-DOS 2.0 or later, t-2-3 Version 2.0 or later. Lotus and 1-2-3 are 
registered trademarks of Lotus Development Corporation. SIDEWAYS is a trademark ot Funk 
Software, e 1989 SWFTE International. Ltd. 

t DataType is licensed one per printer. Multiple users may use DataType on a single shared printer. 
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OmniPage: OCR Made £asy. Affordable 


HANDS ON 


BY TOM STANTON 

Caere has sold recognition 
products ranging from bar code 
readers to point-of-purchase 
OCR for years. The OmniPage 
is its first OCR for PCs and, 
based on initial tests, my com- 
plaint is that the company didn't 
enter this market sooner. 

The heart of the OmniPage 


immediate feedback for a 
go/no-go decision for most 
pages. You can determine right 
away whether the page is too 
dark, too light, skewed, folded, 
or even if you’ve scanned the 
wrong page. It recognizes near- 
ly any nonfancy font. 

Unlike most OCR packages, 
the OmniPage can store scanned 
text, columns and all, in the for- 
mat of your choice. The Omni- 
Page supports almost every doc- 



The OmniPage breaks pages into numbered zones that separate, for example, 
text from graphics and headlines from subheads. 


OCR system is a full-length 
board with 2MB memory, a 
dedicated 68020 processor, and 
proprietary character recogni- 
tion firmware. Connected to 
one of the three scanners it sup- 
ports — the HP ScanJet or the 
Canon Image Scanner IX- 12 or 
IX-12F — the OmniPage creates 
an excellent office OCR system 
that’s easy, and fun, to use. The 
package can also work without a 
scanner, by importing uncom- 
pressed TI^ files. 

The OmniPage first scans in 
the page and then breaks it up 
into reading zones using an in- 
ternal parsing scheme. You see 
the whole process on the Micro- 
soft Windows-based screen. 
First a rough page appears, then 
frames for each zone. The Om- 
niPage numbers the frames to 
show sequence, and then text 
recognition begins. Zones are 
shown in reversed video during 
recognition, and a character 
window shows the current qual- 
ity of the scanned letters. 

This simple system provides 


ument format available and can 
output text in a single column or 
in multiple columns, if your 
word processor supports them. 
Text attributes like boldface, 
italic, and underline are also 
carried over to the output. The 
package includes a simple edit- 
ing program, but you can modi- 
fy text only if you’re outputting 
to ASCII. 

The OmniPage provides rec- 
ognition statistics at the end of 
the process. Each unrecognized 
character is stored as a tilde. On 
average, the OmniPage gets 96 
percent of text correct, but 
sometimes automatic sequenc- 
ing of recognition zones fouls 
up pagination. 

The OmniPage also supports 
a generic financial format for 
spreadsheets, tables, or reports 
in tabular columns, and it offers 
output to Microsoft Excel or Lo- 
tus 1-2-3 format. 

In addition to its OCR acro- 
batics, the OmniPage can scan 
images and store them as TIFF 
files. Image scanning is rudi- 


mentary but adequate. You can 
scan and save a whole page or 
scan and select an image win- 
dow and save. Controls include 
resolution, brightness, inver- 
sion, mirroring, line art, and 
two halftone dithering pat- 
terns — high contrast (fatting) 
and higher resolution (bayer). 
The OmniPage provides no im- 
age editing except cropping. 

Scanner and format settings 
can be stored in command files 
for specific document or image 
types, or you can set them on the 
fly to suit a page. You can also 
run the OnmiPage firmware in 
the background, but doing so 
slows down foreground tasks 
considerably. 

Command Performance 

With the OmniPage I scanned 
the opening page of First Looks, 
a good all-purpose page with 
large type, logos, reverse type, 
two separate stories, an index, 
and pictures — nice to read but a 
bear for OCR. 

The OmniPage broke the 
page into 22 separate zones 
most of the time. In some cases 
it combined the caption with the 
body text, but generally it iso- 
lated most textual elements cor- 
rectly. It even tried to recognize 
text from a screen shot. 

The automatic sequence for 
zones is not always correct, so 
the OmniPage lets you select 
specific zones and the se- 
quence. Using the same page, 1 
selected the headline, the upper 
four columns, and the captions, 
and 1 numbered them in se- 
quence. The OmniPage read 
each zone successfully, in or- 
der. When I tried this task using 
Multipage Scan I got a surprise: 
the selected zones and sequence 
remain in effect until you’ve 
finished. This “surprise” actu- 
ally works great with forms, but 
for complex magazine pages 
you’ll need a file per page. 

Outputting to WordPerfect 
S.O format, the OmniPage did a. 
good job with most format 
codes, though it occasionally 
lost track of text attributes if it 
encountered an unrecognized 
character at the same time. 

To test the financial format. 


I scanned two different tables 
and imported them into Excel. 
One table worked well, but the 
other merged two columns dur- 
ing recognition, apparently as a 
result of an undocumented 
minimum colurtui width. 

Caere needs to add more 
drivers to support other scan- 
ners, and its documentation is 
almost too simple. Specific in- 
su^ctions for scanning spread- 
sheets, databases, listings, and 
other types of documents would 
be nice, and technical details 
like the supported TIFF format 
could save someone a lot of 
work. Overall, however, 1 en- 
joyed using the OmniPage, and 
the Windows-based firmware is 
so easy to use that I found little 
need for the documentation. 

If you’ve been considering 
OCR for fax, desktop publish- 
ing, or data entry, the Omni- 
Page may offer the best mix of 
features and price. It’s versatile, 
well-automated, and thought- 
fully engineered, making it a 
practical solution for the office. 
Your only problem may be 
waiting in line to use it. OS 


yH F A C T 
M F I L E 


OmniPage 
Caere Corp. 

1 00 Cooper Cl. 

Los Gatos. CA 95030 
(408) 395-7000 
List Price: $2,495 
Requires: 640K RAM, 20MB 
hard disk drive, open full-length 
slot, DOS 3.0 or later. Version 
1 .0 of the OmniPage firmware 
includes runtime version of 
Microsoft Windows 2.0. Not 
copy protected. 

In Short; Powerful character 
recognition that's reasonably 
priced and remarkably easy to 
use. The OmniPage currently 
works with the HP ScanJet or 
Canon Image Scanner IX- 
1 2/ 1 2F scanners, or you can im- 
port uncompressed TIFF files 
from existing scanners. 
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THERFS A HOCON YOUR DESK. 


ADD THE COMPLEn rAX/9600 TO YOUR K 
FOR JUST $699. The Complete FAX/OGOO-lets 
you communicate with any Group III fex 
machine in the world. Even with other com- 
puters equipped with a fex board. You can 
send text, graphics, hard copy, just about any- 
thing you use in your business. 

EASY TO USL With our Hot Key, you can send 
directly from your word processing program 
with just a few quick keystrokes. 

OPOAIES IN THE BACKGROUND.The Complete 
FAX/9600 sends and receives faxes trans- 
parently, without interrupting the program 
you’re working on. 

When a fex comes in, jwu can view it 
immediately, save it, or print it out while you 
continue to work. 

SEND TO ANYONE, ANYTUILThere’sadirectory 

for frequently dialed numbers you can use 
to create different distribution groups. With 
one command, you can send a fex to each 
destination along with an automatically 
generated cover sheet. 

You can store faxes and schedule them for 
transmission later, when phone rates are 



lower. To make sure a busy phone line doesn’t 
get in the way of delivery, automatic redial 
keeps trying until your 6ix gets through. 
COMPLETE SCANNER SUPPORT. The Complete 
FAX/9600 supports all popular scanners, 
including Canonf BEST,” Microtek and 
Hewlett-Packard. It comes on one easy-to- 
install board that takes up a single slot. It 
even comes with a 2-year warranty. 

YVHAT YOU NEED. Just an IBM* PC or com- 
patible with a hard disk and graphics card. 
With that and $699, you’re in business. 

There’s also an optional on-board 2400 bps 
Hayes^compatible data modem available. 

And if you want a 4800 bps fex, ask for The 
Complete FAX? It comes vsdtii a long list 
of features for just $399. 

For more infor- 
mation about The 
Complete FAX/9600 
or The Complete 
FAX and the name of 
the dealer nearest 
you, call today. 


1-800.634-5558. TheComplete PC 


521 Cottonwood Drive. MUpitas, CA 95035. (408) 434 0145 FAX (408) 434 1048 

C I9B8 The Conpleie PC The Conitkie PCThe CompMe FAX. wd The Conplae FAX/WOO an (ndeiMik* ol The Giptwe PC lac. Al olhct auBct we indnurh* or tei iet ewd ttaderurk* o( thctr (Mpecnw conpeme*. 
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K I K S I LOOKS 


OSF CHOOSES A FUTURE LOOK FOR UNIX 


I f Unix ever settles down and 
becomes a popular operating 
system, it may owe its look to the 
installed base of Microsoft Win- 
dows users. 

OSF (Open Software Foun- 
dation), the consortium that 
IBM, DEC, and a number of 
other hardware vendors recently 
formed to develop a Unix gra- 
phical interface, chose a couple 
of standards recently, and Mi- 
crosoft's design plays the most 
visible role. 

By the end of the year, OSF 
plans to distribute source code 
for its Unix front end that will be 
based on a combination of the 
MicrosoftWindows/Presentalion 
Manager design and DEC's im- 
plementation of X Windows. 
Software publishers will then 
write applications that run under 
Unix System V, Release 4, with 
the OSF front end acting as the 
graphical interface. 

The choices reflect the suc- 
cess of Windows as an interface 
(more than 2 million copies have 
been sold) and the popularity of 
DEC'S X Windows tool kit as a 
programming interface. 

There’s no reason to sound 
the death knell for DOS, OS/2, or 
other competing operating sys- 
tems. but the quick action by 
OSF gives Unix its best chance 
yet to stabilize and then reach a 
broader market. 


For example, several days 
after OSF announced its 
choice. NASA’s Goddard 
Spaceflight Center joined the 
foundation, saying it wanted to 
help the operating system 
grow. That’s a good sign for 
Unix because, until now. OSF 
has been largely driven by 
vendors, not users. According 
to the center’s director, “Unix 
has so far been a disaster 


because of the incompatibili- 
ties in the different versions.” 

If this does represent real 
progress, it means AT&T is 
losing its sole control over 
Unix; it had proposed a com- 
peting application interface. 
Open L<wk. AT&T recently 
separated its Unix develop- 
ment from its hardware opera- 
tion as a way of allaying fears 
that the operating system was 
being used to help AT&T sell 
hardware. AT&T says Open 
Look is still on track, but it’s 
hard to see both standards 
surviving. 

If Unix is ever to break into 


mainstream use. it will have to 
cut its apron strings to AT&T. 
DOS flourished only because 
Microsoft had no conflict of 
interest: it was eager to sell the 
operating system to any hard- 
ware vendor. 

Unix, lacking a credible 
backer, faces greater obstacles, 
but the interest is growing. A 
recent poll by Techtel of 
Emeryville, California, found 
interest in Unix among PC 
buyers had grown from 5 per- 


cent in October 1987 to 15 
percent a year later. 

Momentum Building for the 
X.400 E-mail Standard 

In 1984 the CCITT (the French 
abbreviation for International 
Telegraph and Telephone Con- 
sultative Committee) approved 
a protocol for message transfers 
between e-mail systems called 
X.400. In 1989 that standard 
may finally bear fruit. 

Dialcom and AT&T recently 
agreed to build an X.400 link 
between their systems, giving 
subscribers to each service the 
ability to direct mail to someone 


on the other service. The sys- 
tems have a combined installed 
base of over 180,000 users. 

You can expect to see other 
e-mail systems announce new 
services throughout the year as 
they implement the X.400 
protocol, which specifies how 
messages should be packaged 
when transmitted between ds- 
similar computers. 

The next step, still several 
years away, is the implementa- 
tion of the CCITT's brand-new 
X.500 protocol, which will 
make databases of e-mail sub- 
scribers feasible. An X.500 di- 
rectory could overcome the 
barriers between systems and 
make e-mail as universal as 
postal mail. 

IBM Hasn't Given Up On the 
Portable Market Vet 
Rumors are again surfacing that 
IBM will soon enter the port- 
able PC market for the third 
time. The PC Convertible, its 
second try, has been discontin- 
ued and discounted. 

A number of prototypes for 
the third try have been shown to 
key customers, but it's not clear 
which machine would be 
chosen — if any. 

There’s strong evidence that 
IBM was planning to unveil an 
AC-powered 286-based port- 
able last fall but pulled back 
after it saw the Compaq SLT/ 
286. — Gus Venditto 


The quick action by OSF 
gives Unix its best chance yet 
to stabilize and then reach 
a broader market. 


How important is the ability to 
connect dBASE applications to a 
multiuser SQL database server? 


How important is the ability to 
exploit the power of SQL now? 
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T he more invaluable )our data is to you, the more youll 
value Verbahm* Because when it comes to high 
performance and data protection, \ferbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife* 
floppies are engineered to perform an 
average of 50 million rewilutions. Thatb 15 
times the industry standard. 

Then consider that Verbatim 
DataLifePfos” and DdaLife HD 5^4" 
disks were the first floppies to be factory formatted. 

Verbatim also ghcs you plenty to consider when it comes to 
data protedioa After aU, nearly 50% of all computer users have 
lost time and money due to accidental data loss. Ttiat^ why 
\Matim offers advantages like DataHoM™ and DataHold II 



anti-static liners. So static charges are dispersed before they 
ever have a chance to build up 
For the wortdb ultimate data protection, DataLifePlus floppies 
have an exclusive Dufbnt Teflon* coating. So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

Verbatim data cassettes and cartridges, 
8,” 51^" and 31i" diskettes. For people who put a ptemitrm on 
performance and protectioa 

For more information on the full line of high-quality 
Verbatim products call 1-800-538-8589. 

• IMon is « DuRmM RgMeivd trademark. 


^ \ferbatiiTi 

’ ' A Kodafc Company 


DOING MORE FOR THE DATA PROCESS 
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Mel Visual Edge, DP-Tek LxeiPort 
Bwst HP LxerJet Grayscale AbiBties 


HANDS ON 


BY EDWARD MENDELSON 
Without moving an inch from 
your desk, your laser printer can 
take a giant step in its evolution 
into a printing press. 

With Intel’s $695 Visual 
Edge enhancement board (or its 
close relative, DP-Tek's $685 
LaserPort board), an HP Laser- 
Jet Series II can print photo- 
graphs and similar gray-scale 
images at four times more reso- 
lution than before — and, as a 
bonus, can print them three 
times faster. 

A typical image printed via 


F A C T 
FILE 


Visual Edge 
Intel Corp. 

PCEO 

5200 NE Elam Young Pkwy. 
Hillsboro. OR 97 1 24-6497 
(800)538-3373 
(503) 629-7354 
List Price: S695 
Requires: 640KRAM.IBM 
PC AT or compatible. I MB 
LIM expanded memory’, HP 
LaserJet Series 11. 

In Short: A board for fast, ef- 
fortless. high-resolution laser 
printing of gray-scale images. 
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LaserPort 

DP-TekInc. 

245 N. Hydraulic 
Wichita. KS 67214 
(3l2)269-.^068 
List Price: $685 
Requires: 640K RAM, IBM 
PC AT or compatible. 1MB ex- 
panded memory (hardware 
only). HP LaserJet. LaserJet 
Plus, or LaserJet Series 11. 

In Short: Once installed, a 
board (hat’s functionally similar 
to the Intel’s Visual Edge, but 
with extra options. 
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the Visual Edge system has 64 
shades of gray at 70 lines per 
inch. The lines per inch can be 
expanded to 100 if the gray 
scale is reduced to a still-accept- 
able 37 shades. While hardly 
perfect, this range approximates 
the quality of newspaper half- 
tones and produces images that 
retain their clarity in a copying 
machine. 

By comparison, a standard 
laser-printed photograph with 
64 shades of gray has only a 
coarse 38 lines per inch, while a 
100-lpi image has only 10 
shades of gray. 

The technology that does the 
trick was developed by DP-Tek 
for the LaserPort and licensed 
by Intel for the Visual Edge. 
TTie two systems produce iden- 
tical results. 

Most users will prefer the In- 
tel version, which is designed 
more for the end user than for 
OEMs (original equipment 
manufacturers) and VARs (val- 
ue-added resellers), but the DP- 
Tek version has unique options 
that for some users will make it 
the only choice. 

Both systems consist of a 
short expansion card that fits 
into an 8-or 1 6-bit slot of an AT 
or compatible and a small card 
that fits into the I/O option slot 
of the HP LaserJet Series II. A 
video cable sends graphics out- 
put from the board in the com- 
puter to the board in the printer, 
while the parallel or serial port 
that you normally use for print- 
ing continues to be used for text. 
Inside the printer, text and 
graphics are combined to print 
on the same page. 

Both systems need at least 
1MB of EMS RAM in which to 
store and process images. The 
Visual Edge works with any fla- 
vor of EMS, but the LaserPort 
can woric only with EMS creat- 
ed in hardware, not by EMS em- 
ulators or 80386 memory man- 
agers. The Visual Edge works 
with only the HP LaserJet Series 
11, but the LaserPort has an op- 
tion that lets it work with the 
original LaserJet or LaserJet 
Plus. Neither of the boards 


works with the new LaserJet Se- 
ries IID — yet. 

Each system works directly 
with Ventura Publisher, Page- 
Maker. and other Microsoft 
Windows applications and with 
Z-Soft products like Publisher's 
Paintbrush. Once you install 
the system, the application uses 


it automatically, and you never 
have to think about it again. But 
you have to give up all print 
spoolers or buffers before the 
system will work. 

The picture quality you can 
get from the Visual Edge de- 
pends on the application that 
sends the picture through the 
system. With Ventura Publish- 
er 2.0 the Visual Edge can pro- 
duce fine newspaper-quality 
images because Ventura starts 
out with impressive gray-scale 
capabilities built in. Page- 
Maker, in contrast, starts out 
with relatively primitive gray- 
scale capabilities. When you 
use PageMaker with the Visual 


Edge, the images that result are 
about equal in quality to those 
that Ventura produces on its 
own. 

The Visual Edge also comes 
with a memory-resident EMS 
graphics manager that adds in- 
direct support to Lotus’s Free- 
lance Plus, Software Publish- 
ing’s Harvard Graphics, and 
Ashton-Tate’s Chart-Master. 
The LaserPort board includes 
software that lets advanced us- 
ers integrate the system into any 
program that allows direct entry 


of LaserJet e.scape codes. The 
LaserPort also has utilities that 
let you print images from the 
£X)S command line. 

The next giant step in the 
evolution of the laser already on 
your desk may be DP-Tek’s 
forthcoming LaserPort Gray- 
Scale board. For $1,295, this 
product will give LaserJet im- 
ages an impressive 212 lines per 
inch and 512 shades of gray. 
This level of performance ele- 
vates laser images to the quality 
of book publishing. Mean- 
while, the Visual Edge and the 
current version of the LaserPort 
bring those images to an impres- 
sive level at a reasonable cost .OS 
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watch for our weekly ads in the centerfold of 
Sunday's New York Times second main section. 


OKIDATA 



wtoe carnage 1 1S2 CM )Oot matnx 
onmer 6S cps NiO SOO cps nign 
speed draft emit -in pusn traaor 
Paper pane Bear and bottom feed 


Panasonic 



Laser Printer 

Pnntsupt011ppm SITKRAM UO 
Sheet paper input ^ 1 Duiit-in fonts 
Parallel 'serial 

$1499 


Panasonic 



KX-PtlSO 

Dot Matrix Printer 


t92CPSdraft S8 CPS NLQ mode a 
seiectaCMe fonts Push/pua tractor 
feed Proportional spacing cen- 
tronics parallel 

$189” 

KK-PTWt 2«]C(n Oran 48CIH MlO ISaM 



LaserJet ll 

8 pages per minute. 200 sheet 
capacity. 512K RAM. Six resident 
fonts. Tvw) font cartridge slots. 
Parallel and serial Interface. 

in Stock 


Panasonic 



KX-P112a 


2a pin 192 CPS draft 65 cos MO rl2 
coil Front bottom & rear feed 
Fnaion a traaor Paper parx Oi«r 
20 funaions front panel seieaapie 
Epson LO and iBM X2d emulation 
centronics parallel 

Best Price! 


NEC 



PInwriter P-2200 


170 CPS draft, 5S CPS lO. Built-in 
push/pul tractor. Front Slot paper 
feed, 6 resident typefaces, Cen- 
tronics parallel. 

$329” 


r/t tlTEC 



14" Multiscan 

Monitor 


up to 000x600 resolution 51mm 
dot pitch includes cable for xT. at 
and cable for VCA card 

*429” 


HIDGITECH 



Scan Man 

Hand held scanner with a 4 IfKh 
scanning wnndow. Scan and store 
Images from various sources to be 
used with popular paint and 
Desktop Publishing Software 


$189” 



ELASGR 

EConnecTion 


leSKtOD 

publishing includes Sms Ram t 5$ 
resident typefaces Accepts Adobe 
typefaces 

XT « I comoadoie ’ 


-*1699 


FOR CONNECTIVITY 
OUR NETWORKING 


MAXUM 286 

30 DAY MONEY-BACK GUARANTEE! 

Buy with confidence The acclaimed 286 computer offers high 
quality with exceptional performance and value you also get 
one-year on-site ' CE' service and access to our direct Technical 
Support Hoaine were so sure you'll Pe satisfied that we back 
your (286) purchase with a 30 day money-back guarantee pro- 
viding It'S in the original configuration and packaging as deli- 
vered and has not Peen altered, modified or damaged by buyer 


286 TURBO 


WITH 12-MONTH ON-SITE 
UNITED WARRANTY* 


Hard Drive 

Mono-Graphics Systems 

• 00286 processor • S12K BAM 

• B expansion slots • 12MB disk drive 

• Battery backed clock/calendar 

• S storage device cavities 

• Hard/floppy disk controller 

• 101 enhanced keyboard • Monographic card 



• 12 " monochrome monitor 

B^KZ 

913IIIIHZ 

40MB Hard Drive m miM 

$1499 

$1699 

40MB Hard Drive wo nwo 

*1549 

$1749 

44MB Hard Drive os rrma 

$1649 

$1849 

60MB Hard Drive as rmea 

$1849 

*1999 

EGA 640x350 Card & EGA Monitor (instead of Mono) add ^449 


- OrvtKe service veenn ice macs or CEs service loeauom aopues to parts arxi uoor on cm 
morwor wiOTO am sondard EOl n aoi«mea oackagei wrooaro am ohx onwe if soum to 
be Oeiectwe n macena am vrenoTurBne Hr more orusi pwase cat 


LEADING EDGE 

D-3 386 65MB System 

• 80386 CPU. e/16MHz processor 

• 2M6 RAM 

• 1.2MB disk drive 

• VCA video card 

• VCA morxKhrome monitor 

• 6Slk«e hard drive (28m$) 

• DOS 3.3 and 05/2 


*5195 




X/former 286- 

A 10MHz 0 wait state 80286 replxe- 
ment mamboaro for the eM XT mat 

turns It into a powerful 286 corrv 
puter features 512K RAM. i I6t>il 
arxl 4 8-bit slots, clock calendar 
math coprocessor socket & OS-2 
compatibility $5^095 


CALERA 


-Simpiv me best PC-bai 
ooi system ive seen' 

NervT EOsen 'flC-rruB 


TrueScan 



TTueScan gives your HP or best scan- 
ner the intelligence to caoture 
everything on a page Whether 
typewnnen, typeset laser pnnted. 
computer generated or even oot- 
macnx output regardless now com- 
Dkcated the page is 


Trwscan-s w' MS RAM 


*1995 


PC scan 2020 

image and text scanner. The total 
desktop publishing solution up to 
300 DPI res 2S6 level grey scale 
image scanning. Sullt-in SCSI poa. 


Hardcard 

A nigh performance hard drive on 
a card fits XT or at. takes up only 
one slot and is easy to install 

TOMB Hardcard $499 


call 


int^ 




vendex HeadStart~iii 


I ,3,or>nteiConnect.onu»*- 

available $76» 


• 80286 8/12 MHz switchabie 

• 1MB RAM included, 
upgradable to 3MB 

• SVa- 1.2MB disk drive 

• 3*/^ " 144MB disk drive 

• 31MB (28msea hard drive 

• VGA analog graphics adaptor 
with EGA. CGA. MDA & Hercules 
software compatibility 

• 2-RS-232C serial ports 

• Parallel printer port ^ 

• Joystick port • 

• 3-button mouse 

• Enhanced 101 keyboard 

• MS DOS 3J/CW BASIC 

• Bundled software 

• VGA color or VGA monochromei 
monitor (optlonan 



67 west 47th St. 

CA lie «S(»189I i«91860 

1-212-398-1410 
115 west 45th St. 

CA lie 18001911 #11628 

1-212-398-1410 


116 Nassau St. 

CA Lie ■ 811627 

1-212-608-6934 

E. Meadow Plaza 
Shopping Ctr. 

East Meadow Long island 

1-516-794-3660 


SOLUTIONS, CONSULT 
GROUP(212) 254-3105 


/MAXUM* 

TUlDO-XE II 
20MB Hard Drive System 

■ 8088 4.77/934 MHz. • 640K RAM 

• Paraiiei/senai port • dock calendar • BuHt-ln 
CCA color t nwr>ooraphtcs video card • SVk” 
S60K floppy • 20MB hard drive • MS DOS 33 

• ON Basic • ittvooara • mi2XN switchabie 

«895 

Wtth 40MB $995 


NEWl 

with OulK-in 
moTKi a CCA 
graphics cards 




TO order in N.Y. state call l.212-60MM« 

1-800-221-7774 


out-of-state 

Toll-Free 


N.yx.iooos 

corporate Accounts welcome 

volume purchase pricing available, please call. 

For store kxatlons, please see Information boxDei^ 


NYC ttores open Sun io-s, Mon-TMir M, M ^2. long island store open 
Sunday 1D4. Mondav-WMdnesday 1P4, Tfiureday 104, Mday lOd. 

No enraOurge for credit can& Personal ctcoa are accepted iwfooeiMsKaoprovecB iMnsniDDne 
t rundHro S400 No corporate cTwges on sMe Items ms ad supercedes an previous PC Magahne 
ads we are not re sp on sd e for typographical errors Ouanooe mw be anted on some items 

Lease it with AeasecarcT 

lease Quotes for eouipmant Between ssoo I S39» n bated on S6 morthfy parmenis. iomt 
rates and ee-eO montny payments are avaiaote for egiupment pircti aiM tocaMng saOQO and 
UP Orty fast payment needaoi TV and freigrit addnoroL Btes a«)iv to commercial and profes'' 
ponei leases onfy mces vaed through Uwen is. 1989 


A name chat has been trusted for 
quaiitv protAiccs And like ai kodak 
products Kodak tfskettes provide 
duautv & reuabiity for data storage 

5^A~ tiV3 (360KI 7.98 

5VS" 2SM0 n.2a4B) 18.99 

5Vi- 2S-20 (72010 19.99 

SV»- MF2sHO 4199 

(iWwme priows wefawei 


J.K. Lasser 
Your income Tax 

Easy to use menu simplifies each 
step of ax preparation Supports 
printing of PS 1040 form Tax Alert 
Hotline for telephone support 


$4495 


The award winning fastest 9 most 
comprehensive qersonai Income 
tax planning and preparation pro- 
gram. Over 40 forms included. 


$4495 
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HPlMerJetSi^iercartrklge, ^mt Generate 




HANDS ON 


BY EDWARD MENDELSON 

Sooner or later every HP Laser- 
Jet owner succumbs to font fe- 
ver, a condition marked by an 
insatiable desire for new type- 
faces. Even the worst sufferers 
ftom this painful condition now 
have two new ways to satisfy 
their craving. Help has arrived 
in the shape of a font generator 
and a supercartridge, both au- 
thentically Hewlett-Packard. 


matching screen fonts. 

Type Director includes sup- 
port for Microsoft Word, Ver- 
sions 4 and 5. and support for 
WordPerfect 5.0 is forthcom- 
ing. Programs like Manuscript 
and WordStar, Release 5, can 
also use Type Director fonts; 
and if you know how to use es- 
cape codes, you can use the 
fonts with any other application 
that supports the LaserJet. 

HP’s Type Director com- 
petes directly with Bitstream's 
identically priced Fontware 


Letter Gothic 
Line Printer 

Courier 
Courier Bold 

Courier Italic 
Prestige Elite 
Prestige Elite Bold 
Prestige Elite Italic 

Letter Gothic 
Letter Gothic Italic 
Tms Rmn 
Tms Rmn Bold 
Tms Rmn Italic 
Helv 

Helv Italic 

Helv Bold 


3.* point 

8.5 point 

6 point 

10 point 

12 point 

10 point 

12 point 

10 point 

12 point 

7 point 

10 point 

10 point 


10 point 


9.5 point 

12 point 

12 point 


8 point 

10 point 12 point 

10 point 

12 point 

10 point 

12 point 

S point 

10 point 12 point 

10 point 

12 point 

12 point 

14 point 


Hewlett-Packard' s ProCoUection supercariridge includes 65 HP LaserJet fonts. 


Type Director 

Licensed from Agfa Compu- 
graphic, HP’s $95 Type Direc- 
tor creates, manages, and in- 
stalls LaserJet soft fonts in any 
size from 5 to 200 points. 

You create fonts by combin- 
ing the Type Director program 
with typeface outlines sold by 
HP and Agfa Compugraphic in 
$195 packages that include four 
outlines each. A typical outline 
package contains raw data used 
for generating fonts in a related 
typeface like the roman, italic, 
bold, and bold italic varieties of 
Garamond. HP sells a $225 Pre- 
mier Collection package, which 
includes Type Director plus 
three outline packages. 

The program installs fonts 
for instant use in Ventura Pub- 
lisher, PageMaker, and other 
applications that run Microsoft 
Windows, complete with 


and, for the most part, wins. 
The most impressive difference 
between the two systems is 
speed. If you don't have a math 
coprocessor chip in your ma- 
chine, HP's creates and installs 
fonts five times faster than Bit- 
stream's. If you have a math co- 
processor. Bitstream’s closes 
the gap but still runs at half HP's 
speed. 

HP's lets you install the 
same fonts in more than one ap- 
plication from a single menu. 
Bitstream’s makes you use sep- 
arate installation programs for 
WordPerfect , Word, Page- 
Maker, and Ventura Publisher. 
HP’s offers a choice of 16 char- 
acter sets; Bitstream’s offers 3 
or 4. When you want to use 
enormous fonts that occupy 
acres of disk space, HP’s lets 
you generate only the characters 
you actually need. Bitstream’s 


has no comparable custom op- 
tions. 

HP's includes downloading 
and other functions that you 
won’t find in Bitstream’s. And 
unlike Bitstream’s, HP’s lets 
you install fonts from any third- 
party source into your applica- 
tions, even if the fonts weren’t 
made by Type Director. Bit- 
stream's font generator can cre- 
ate PostScript-compatible soft 
fonts. HP’s can’t. 

Both programs create stand- 
ard LaserJet printer fonts, but 
the typeface out- 
lines from one 
vendor can’t be 
used with the 
other vendor’s 
generator. Bit- 
stream has al- 
ready released 
more than 50 
packages with 
four outlines 
each; HP’s first 
release of Com- 
pugraphic out- 
lines offers 14 
packages, in- 
cluding a pack- 
age of “ding- 
bats” and other 
nonstandard 
symbols. Each 
vendor promises 
quarterly addi- 
tions to the lineup. 

In the end, what matters 
most is the quality of the fonts 
you see on the page. The Com- 
pugraphic fonts aren't better or 
worse than Bitstream’s — but 
they’re significantly different. 
Compugraphic’s version of 
Times Roman is a dark, narrow 
face that woiics best in narrow 
columns but looks cramped 
when printed across a full page. 
Bitstream's version of Times 
Roman is a lighter, more open 
face that looks best when set 
across the page but seems too 
loose for narrow columns. Your 
choice depends as much on per- 
sonal taste as on the kind of 
work you do. 

HP ProCoUection 
If you don’t want to generate a 
few dozen fonts, just plug them 
in. Following in the fontsteps of 


IQ Engineering’s Super Car- 
tridge 1, Hewlett-Packard now 
offers a 65-font cartridge called 
the HP ProCoUection. At $300, 
it holds most of the fonts that 
most users will ever need. 

For proportional fonts, the 
ProCoUection uses Bitstream’s 
versions of Times Roman and 
Helvetica in sizes ranging from 
8 to 14 points. Fixed-pitch fonts 
include Prestige Elite in 7 and 
10 points. Courier in 10 and 12 
points, and Line Printer in 8.5 
points. Letter Gothic comes in 
surprisingly legible 3.6- and 6- 
point sizes for printing monster 
.spreadsheets on a single page as 
well as normal 9.5- and 12- 
point sizes. 

All fonts include the stand- 
ard ASCII characters; mo.st add 
a few legal symbols. The pro- 
portional fonts come in portrait 
orientation only, while the 
fixed-width fonts come in both 
portrait and landscape modes. 

The ProCoUection isn’t a di- 
rect substitute for existing HP 
cartridges. But that shouldn’t 
keep you from buying it. The 
HP label guarantees that every 
major application will provide 
support for the ProCoUection 
within a matter of weeks. (IS 
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Hcwicu-Packard Co. 

P.O. Box 10301 

Palo Alto, CA 95303-0890 

(415)857-1501 

Type Director 

List Price: $95; outline pack- 
ages. $195 fdcW. Premier Col- 
lection with Type Director and 
three outline packages. $225. 
Requires: 640K RAM. HP La- 
serJet or compatible . DOS 3 . 1 
or later. Not copy protected. 

CIRCLE 442 ON READER SERVICE CARD 

HP ProCoUection 
List Price: $300 
Requires: HP LaserJet or com- 
patible. 

CIRCLE 443 ON READER SERVICE CARO 
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Quicken is easy 
because it looks like 
your paper check- 
book. There's 
nolhiiif* new to 
learn. 


Quicken aiiluinati- 
catly updates your 
clieck register, reial- 


and prints your 
checks. 


Quicken prints 


StopTaxing’feurself. 
Quicken^ $49.95 


Q uicken* is the fastest, easiest way to 
do your personal and small business 
finances. \bu'll slash time and effort 
> every month, plus have perfectly 
organized financial records. Now instead of 
dreading tax timp^ you'll save even more hours, 
because Quicken links directly to the top selling 
tax software, J.K.Lasser's ^r Income Htx" 
HirboTix? 

Forget Financial Hassle 
Quicken is so automatic, it docs your monthly 
financial work for you. It actually learns your 
regular biUs. Just confirm the payment amounts 
on your auto loan, utilities, and other bills. 
Quicken does 14 bookkeeping steps and hands 
you the printed checks ali^dy addressed for 
mailing. All you do is sign them and seal the 
envelopes. 

Automate Yourl^es,Ibo! 
Quicken saves you hours at tax time, because aU 
your tax information is right at your fingertips. 
It prints itemized lists supporting tax deduc- 
tions in just seconds. Or; you can let J. K. Lasser's 
Your Income Thx and TUrbo Tkx, quickly and 
accurately read income and deduc tions from 
your Quicken records and directly transfer that 
data to your tax forms. 

Know Your Financial Situation 
in Seconds 

Quicken gives you detailed reports such as 
budget vs. actual comparisons, income and 
expenses by category, accounts payable, 
accounts receivables, or P&Ls, on screen or on 
papei; almost instantaneously. 


The World’s #1 Selling 
Financial Software 

Here's why Quicken is the world's most popular: 


Absolutely 0ie best smaU accounting program 
made. 

-BobSchwabach, Univeisal Press Syndicate 

This intelligent designed finance program is 
Auy enough to start using in minutes, yet power- 
fid enou^ to completely oiptnae bo^ personal 
and small business finances. 

-Steve Morgenstem, Home Office Computing 


No Accounting Mumbo Jumbo 
Quicken is as easy as the pen and paper you use 
now. You'll see the familiar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-free. 

For Personal and Business Use 
No other financial software provides more flexi- 
bility to handle the wide range of personal or 
business needs. Quicken is for service and 
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maniifam tring businesses, doctors, consultants, 
designeis and retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 
relief from bookkeeping hassles. 

Tiy Quicken FREE for 30 Days 
Order Quicken today from the coupon below, 
or through our toll-free 800 numba If you're 
not completely satisfied with Quicken for any 
reason, simply return it for a full, no-questions- 
asked refund. 



t want u> try Quicken on your no-iisk 30-day guarantee 
If I’m not com(rfeteIy sai^fied, I may return tt within 30 
days for a full refund Quidoen, S49.9S plus S3.00 ship- 
ping and handling. California residents add sales tax. 

Call 800-624-8742 

oc tend thb coupon wKh your check or credn od niunber to IntuU. 






Zip 

Phone 


□ SM'disk DSM'disk 

□ R^ular IBM version □ DeskMate version 

□Itansfier Utility to Lotus (optional. S19.95) 

□ Check enclosed (no purchase orders, please) 

□ Visa □ MasterCard GAmEx 
Card No. 


Expiration Date— 

Cvk' 


Intuit 


540 University Avenue 
Palo Alto, Califomia 94301 


PC 0369 
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$13,000 Tektnmx Phaser Detvers 
300-t^ (kriw PostScr^/HP&. 


HANDS ON 


BY GERARD KUNKEL 
If you’ve been waiting for a 
high-quality color printer at a 
justifiable cost, wait no more. 
The Tektronix Phaser Card 
PostScript/HPGL adapter and 
Phaser CP color thermal wax 


transfer laser printer team up to 
produce outstanding color hard- 
copy at a reasonable $ 1 2 .995 . 

The 8-bit Phaser adapter 
card installs in a standard AT 
bus and boasts 8MB of RAM for 
the PostScript interpreter, one 
port for the Phaser CP, and an- 
other for an optional black-and- 
white laser printer. Since the 
PostScript interpretation takes 
place on the Phaser Card in the 
host computer, most non-Post- 
Script-compatible laser printers 
will work. At $6,995, this inter- 
preter board is a bargain when 
you consider its power. 

Because PostScript process- 
ing is done in the host, the speed 


penalty is minimized; color out- 
put is not much slower than 
black-and-white laser output. 

The $6,000 300-dot-per- 
inch Phaser CP is the color ther- 
mal wax transfer engine in the 
family. This is a big machine. 
You may consider giving it a ta- 
ble all its own. And don’t begin 
to imagine that it’s portable. 


Moving the printer across the 
room becomes at least a two- 
person challenge. With this 
kind of color output, though, 
you won’t mind the backaches. 

If you already have a Tek- 
tronix 4693D or DX, the Phaser 
Card will give you PostScript 
compatibility without having to 
purchase the Phaser CP print en- 
gine. 

Setup for the Phaser system 
is a breeze. The adapter comes 
with a complete set of documen- 
tation to help change jumpers if 
you encounter interrupt con- 
flicts with mice, network cards, 
or other adapters . Follow a sim- 
ple set of menus to install the 


software and utilities; update 
your AUTOEXEC.BAT file, 
hook up the provided cable, and 
color prints can start to flow. 

The Phaser Card interprets 
all of the standard PostScript 
operators. In addition, the ca^ 
interprets the extended color 
PostScript operators, including 
“setcmykcolor.” When print- 
ing to the optional black-and- 
white printer, the Phaser Card 
translates the color values into 
the appropriate gray values. 

TTie Phaser CP offers a four- 
pass cyan, magenta, yellow, 
and black ribbon, or a three- 
pass magenta, yellow, and cyan 
ribbon. Fortunately, the CP 
contains the electronics to un- 
derstand which ribbon has been 
installed, and no user interven- 
tion or software setup is neces- 
sary. 

Tektronix recommends us- 
ing the latest version of the Mi- 
crografx PostScript driver for 
Windows. The driver is bundled 
with the installation software. 

Like most other PostScript 
printer clones, the Phaser offers 
the standard 35 resident fonts. 
Resetting the font matrix direct- 
ly in PostScript code proved the 
system to be fast and reliable. 

Every new system has some 
room for improvement. In the 
case of the Phaser, downloada- 
ble fonts is the area. Currently, 
the system provides support for 
Bitstream type 3 downloadables 
without hints (intelligent scal- 
ing information). Ideally, the 
Adobe downloadable outline 
fonts with hints would be fully 
supported. 

Another caveat, with a 
planned resolution, is network- 
ing support. Right now the 
Phaser system supports only 
3Com networks. This system is 
best utilized in a networked en- 
vironment. At $13,000, and 
about $1 per output page (quali- 
ty paper is expensive, and so are 
the ribbons), it would be a waste 
to put this device in the hands of 
only one person. 

There are already a signifi- 
cant number of popular soft- 
ware packages that will support 


Balloon Sales Deflate 


The Tektronix Phaser CP printer gives this graphic a snap <4 color. Colors were 
specified directly in PostScript code. 


the Phaser, including Page- 
Maker 3.0. Other programs 
such as AutoCAD can drive the 
Phaser using HPGL. And if 
high-quality acetate transparen- 
cies for overhead projections 
are your game, try Harvard 
Business Graphics or Micro- 
grafx’s Windows Graph. 

Originally the Phaser family 
of PostScript/HPGL output so- 
lutions was to include the 
Phaser LP. a 300-dpi B-sized, 
black-and-white printer. Con- 
trary to other press coverage, 
Tektronix will not be offering 
this printer but will be support- 
ing other popular A- and B- 
sized black-and-white laser 
printers through the Phaser 
Card’s parallel port. 

Tektronix is also offering a 
Macintosh version of the Phaser 
system— called the Phaser Col- 
or PrlntStation — for $15,995. 
In addition to everything avail- 
able in the PC-based product, 
the PrintStation has a 40MB 
hard disk and hooks directly 
into AppleTalk as a print server. 

The Tektronix Phaser family 
of products marks an important 
price-performance break- 
through in the PostScript color 
printer arena. Since the system 
lives in both IBM- and Apple- 
compatible environments, it is a 
natural for workgroup systems 
that use 3Com as the bilingual 
interpreter. GS 
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Tektronix Phaser Card 
Tektronix Phaser CP 
Tektronix Inc. 

P.O. Box 1000 
Wil<rt>nvillc. OR 97070 
(503)685-3585 
List Price: Tektronix Phaser 
Card. S6. 995; Tektronix Phaser 
CP, $6,000. 

Requires: AT-bus*compatible 
computer. PostScript- or 
HPGL-supponed application 
software. 

In Short: A high-quality Post- 
Script/HPGL-compatible color 
thermal wax transfer printer that 
runs off of an AT -bus adapter 
card. 
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Don’t drag your PC along! Take the shortcut 
between programs and files with Software Carousel! 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today’s 
PCs, there’s one thing they still don’t do. 
And that’s work the way people work. 
Jumping from one task to another -from 
budgets to memos to phone calls and back. 

So every time you need to change 
programs -or just look at another file- it’s 
the same old, tiresome routine -saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the “next generation’’ of computers. 
Or use Software Carousel , and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to l-2-3todBASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving - or wasting a precious 
moment of your time. Or your computer’s 
memory. 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and 
there’s your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It’s like all 
your programs are “pop-ups,” just a hotkey 
away. 

Or load the same program into a few dif- 
ferent slots, each with a different file. Now 
go from one to another in an instant. 

Here’s the best part of all. 

You may have heard about some other 
“environment” programs that claim to do 
something similar to Software Carousel. 

But there are several tmponant differences. 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

Other environment programs work with 
only some software. Software Carousel 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that’s complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up j ust the way you want it. All your soft- 
ware looks and acts exactly as it always did. 
It’s so downright useful, even IBM* 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
tO'PC communications package. 

We think you’ll agree, that with this 
kind of speed, convenience, and next- 
generation performance, $79.95 is a small 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 

If, after thirty days, you’re not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we’ll gladly 
arrange for a refund of your purchase price. 

ScftLogic 

SOLUTIONS 

One Perimeter Road 
Manchester, NH 03103 
(603V627-9900inNH 

CaU 800-272.9900 

IBM IS t reg w twd trademark oT iffi 
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program. Greu book t 
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"Soloed all my problems with j ^ 


SOIjOMON 


NEW from the publisher of SOLOMON ///,.. \ 

PROFlT^WSE"^4 

BASIC ACCOUNTING SOFTWARE FOR 
90% OF U.S. BUSINESSES! 


REAL ACCOUNTING 
FOR $229.00 

INTRCXXJCING PROflTWSf, a basic ac- 
counting software system designed td 
meet the dccounting needs df rrany 
smdil businesses Statistics shew thet 
only 10% of Americdn businesses have 
sales ever SSOO.OOO, . PROflTW/SE is 
real accounting fa the other 90%! 

PROFMWISE 

OFFERS WHAT NO OTHER 
PRODUCT OFFERS. . . 

REAL ACCOUNTING Recognizing that 
businesses with lesser revenues need 
real accounting tod TLB Inc has 
developed PROFITIV/Sf. a specially 
adapted vetslan at the powerful 
award-winning Solomon III system. 
PROFITWISf provides many of the 
features of Solomon III but limits the 
number of transactions it will handle 
With PROflTlV/Sf, users will pay fa only 
the features and transaction volume 
they need. 

UPGRADE CAPABILITIES EverytNng 
users learn with PROFITlVISf applies to 
Solomon III. The user can easily and 
quickly upgrade to Solomon III at any- 
time There is no need to rekey inta- 
motion because the PROFITIV/Sf data- 
bose Is compotible with Solomon III. 

TRAINING available nationwide 

UNSURPASSED TELEPHONE SUPPORT! 

TLB HAS THE ANSWER TO ALL YOUR 
COMPUTER ACCOUNTING NEEDS. , , 




FEATUREIA//SE. . 

■ BASIC ACCOUNTING 
$229.00 

General Ledger 

• Extensive Annual and Renodc 
Budgeting capobikty 

• User defined fiscol penods - 
post to ony period 

• ftjvifertul report oefirtitlon obiiltv 

Payroll 

• Standard deductions or^ earmngs 
type aiready set up 

• Uninlfed number of user defined 
deductiorv including 401K capobiKty 

• All Federoi ond State tables included 

• Automatic W-i 941 and state 
unemptoyment reports 

Accounts Payable 

• Tfocks complete 1099 mfomtation 

• Both post due and until due oging 
report formats 

Accounts Receivable 

• Open-fton orxi bolonce (orword 
customer occounts 

• User defined terms ortd oging 
categories 

Invoicing 

• AutoiTiotic soles fox calculation 

• Optlonol user-defined message 
on invoices 

• Automatic backordering 
(w/inventory module) 

• Service and Product invoices 

Fixed Assets DeprecioticxT 

schedules, acquisition and disposition 

Address Prints lists, labels or index cords 


PROFITWISB Basic Accounting 

must be installed prior to these 
add-on modules: 

m PROFITWISE INVENTORY 
& JOB COSTING 

Add e $229.00 

Job Costing 

• Automotic interface with Poyro* 
ond Accounts Poyobie modules 
reduces data entry 

• Tracks jobs from bidding through 
completion 

Inventory 

• AutomotcoVy L^xJates generoi 
ledger for COGS 

• Automafcolly updated 
(by invoicing module) 

• Average standard or user 
specified cost methods 

■ PROFITWISE REPORT 
& GRAPH DESIGNER 

Add @ $229.00 

Output 

• Automatic formotted reports on 
screen or printer 

• User formotted reports with 
multiple level subtotol breoks 
ond grond totois 

• Tfonst^ of informotion to 

Lotus worksheets 

HanhMTt RawAwMMf: M MM KfXI AT P$r} ComoOQ ora 


EASY TO USE. . . 

The PROFIT1A//SE system features: 

• Computer based tutorial that guides 
you through instailofion 

• Otviine help "at your fingertips" 

• Up to 10 departments or company 
codes 


’ Extensive possword protection oblUty 

' Thorough oudrt trail of oil 
transactions 

' Full integration between modules to 
reduce dota entry 

' Reports con be output to screen or 
spreodsheet/word processor 

' Comprehensive User 
Reference manual 




PROHTkMSE 



CALL NOW TO ORDER! 

1 - 800 - 777-0521 

ASK FOR PROFITWISE AT YOUR LOCAL COMPUTER STORE 

OR ORDER BY MAIL . . . Add sro.oo for shipping & handling 

TLB INC 

P.O. BOX 414; FINDLAY, OHIO 45839 

Solomon fk Solomon Sanot ond PioAna* or* ta ga ma o iiQdamarfcs of TL& irc 

UMm a o lagaiarad trodamoth of lotus DavaiODmant Coid «M a o raentamd tiodamora at anarrvnorwi Buwww Ktoeftrm me. 
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NEW ON THE M;\RKET 


HhRes, High-Speed Graphics for CADD 


The Compaq Advanced Gi^>h> 
ics System, a graphics board 
and monitor combination, sig- 
nals Compaq's entry into high- 
resolution graphics. 

The $ 1 ,499 Compaq Ad- 
vanced Gf^>hics 1024 Board, 
populated with its standard 
S12K VRAM and 128K 
DRAM, generates 16 simulta- 
neous colors at a resolution of 
1 ,024 by 768; the optional $599 
Compaq Advanced Graphics 
Memory Board adds 512K of 
VRAM for 256 on-screen coltM* 
capability. ATI 34010 graphics 
processor helps speed p^form- 
ance to five times faster than 16- 
bit VGA, according to Compaq. 

Application support in- 
cludes display list drivers f(»^ 
AutoCAD Releases 9 and 10, 
and drivers for AuioShade, Au- 


toSketch, and Microsoft Win- 
dows/286 and Windows/386. 
The board can be programmed 
to operate in either 8- or 16-bit 
mode and provides switchless 
configuraticMi. 

Topping off the system is the 
$1,999 Compaq Advanced 
Graphics Color Monitor, a 16- 
inch noninterlacing analog dis- 
play. The monitor supports 256 
colors at resolutions of 1 ,024 by 
768 and 640 by 480, at a .29- 
millimeter dot pitch. 

List Price: Compaq Advanced 
Graphics 1024 Boanl, $1 ,499; 
Compaq Advanced Gr^)hics Cokv 
Monitor, $1 ,999; Compaq 
Advanced Grai^ics Memory 
Board, $599. Compaq Computer 
Coip., 20555 FM 149, P.O. Box 
692000, Houston, TX 77269; (7 1 3) 
3700670. 



TheCongjaq 
Advanced Graphics 
7024 Board provides 
switcMess configuration 
mdsupport 
forS- or 16'bihmode 
operation. 


IS DTP 
Tools, WYSIWYG 
Display to 1-2-3 

Even if your company is in the 
red. Impress helps you make the 
bottom line look a little better. 
PC Publishing's new $139 
add-in ioT Lotus 1-2-3 gives you 
a WYSIWYG interface and sev- 
eral desktop-publishing tools. 

Impress's features include 
eight different typefaces, eight 
shades of gray, and eight colors, 
as well as the ability to bold- 
face, shade, underline, and box. 


Fonts, sizes, and styles can be 
set for individual cells, and you 
can print graphs and spread- 
sheets on the same page . 

List Price: Impress, $139. 
Requires: 384K RAM (hard disk 
recommended); Lotus / -2-3. 
Release 2.0 or later; graphics driver 
for chosen printer; graphics adapter 
(for WYSIWYG display only); 

DOS 2.0 or later. Not copy 
protected. PC Publishing. 1801 
Avenue of the Stars, Los Angeles, 
CA 90067; (213)556-3630. 

CIRCLE 440 ON READER SERVICE CARO 


Intel Math 

Coprocessor Conserves 
Laptop Power 

The privileged few who use the 
Compaq SLT/286, Toshiba 
1600, and Zenith Supers- 
Port/286 laptops can take ad- 
vantage of Intel's 80C287A 
math coprocessor. The $510 
chip needs one-third the power 
that previous models required. 


according to Intel. 

The 16-bit Intel 80C287A 
uses CHMOS technology to 
minimize power consumption 
and runs at 12.5 MHz. 

List Price: Intel 80C287A. $510. 
Requires: Compaq SLT/286. 
Toshiba I6(X), or Zenith Supers- 
Port/286. Intel Corp. . PCEO. C03- 
7. 5200 NE Elam Young Pkwy. . 
Hillsboro, OR 97124; (503) 629- 
7354. 



The Intel 80C287A math 
coprocessor uses CHMOS technology 
to minimize laptop energy requirements. 



Borland’s SideKick for OS/2 
Presentation Manager 


Boriand, the company that 
us the first “gee-whiz” 
OS/2 application, Paradox 
OS/2, now follows h up with 
SideKick for Presentation Man- 
ager. The TSR desktop utility is 
available now bundled with 
IBM's OS/2. Borland says it 
will sell the product for $250, 
when demand warrants it. 

SideKick for Presentation 
Manager uses the OS/2 graphi- 
cal interface and clipboard for 
cutting, copying, and pasting 
data and graphics between ap- 
plications, as well as displaying 
fonts, icons, and “child" win- 
dows. In addition to the multi- 
tasking capabilities afforded by 
OS/2, the program shares files 
with Paradox. 

SideKick Plus users will rec- 
ognize the four applications of 
the Presentation Manager ver- 
sion: Time Planner, Notepad, 
Phonebook, and Calculator. 

The Time Planner gives you 
monthly, weekly, and daily 
views of your schedule, with 
icons representing types of ap- 


pointments. You can also attach 
notes to appointments or search 
for free time. The Phonebook 
features an auto-dialer and the 
ability to create multiple phone 
books. You can see your entries 
in table view or card view and 
import ASCII files. 

You can save the Calcula- 
tor's tapes for archiving or for 
rerunning similar calculations. 
The Notepad provides undo, 
search-and-replace, and the 
ability to integrate Calculator 
tapes into documents. 

List Price: SideKick for 
Presentation Manager, free with 
lDM’sOS/2. 

Requires: 3MB RAM. 80286- or 
80386based system, EGA card 
(mouse recommended), hard disk. 
Hayes-compatible modem for 
dialing, the Presentation Manager. 
OS/2 Standard Edition 1 . 1 or later. 
Not copy protected. Borland 
International Inc.. 1800 Green Hills 
Rd.,P.O. Box 660001, Scous 
Valley. CA 95066; (408)438-8400. 
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PC Viewer Lets You 
Project Preseritations 
Without a PC 

In Focus Systems' K' Viewer 
is designed lo lighten the bur- 
dens of presenters weary of 
hauling their once-lovable lug- 
gable or laptop; the projection 
panel’s optional memor)' okkI- 
ule provides I MB of memory 
for storing presentations, allow- 
ing them lo be run with or with- 
out a computer. 


The panel comes in several 
models, all offering 640 by 480 
resolution, eight shades of gray 
and eight pallcms (uscr-sclccla- 
blc), and compatibility with the 
ISA bus, PS/2s, Apple IIs, and 


Macintoshes. The S1.295 480S 
PC' Viewer displays in bright 
blue and yellow; the $1,595 
480GS PC Viewer projects 
black and while. 

For an additional $I,4{X), a 
memory module and remote 
control combination upgrades 
both panels to the models 
480S^2 and 480GS/2. The mod- 
ule contains firmware that al- 
lows you to add animation, dis- 
solves, and other special effects 
to your presentations. The re- 
mote control pro- 
vides an electronic 
pointer, under- 
liner. and high- 
lighter. 

The PC View- 
ers weigh between 
3 and 5 pounds, 
can endure tem- 
peratures of up to 
1 49 degrees Fahr- 
enhcil . and can 
withstand a sh(Kk 
of 75g. according 
lo In Focus. 

I.lst Price; 48I)S PC 
Viewer. $1,295; 
480(1S PC Viewer. 
$1.. 595:4805^2 PC 
Viewer. $2,695; 
48()GS/2 K* Viewer. $2,995. tn 
FtKUs Systems Inc.. 7649 SW 
Mohawk St.. Tualatin. OR 97062; 
(50.5)692-4476. 
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CheckFree Reduces 
Your Financial 
Paperwork 

CheckFree Technologie.s 
hopes to hasten the demise of 
the personal check with Check- 
Free. a service that allows you 
to pay bills and transfer funds 


electronically, regardless of fi- 
nancial institution (all transac- 
tions arc prtKCssed by the Fed- 
eral Reserve system). 

An initial charge of $29.95 
gets the CheckFree Servisware 
software, documentation, and 
the first month’s service; after 
that, the monthly charge for 
CheckFree is $9. with an addi- 
tional fee after the first 20 trans- 
actions. The software provides 
a checking account register and 


income, expense, and budget 
reports; alt payments arc record- 
ed automatically upon transmis- 
sion. One added convenience is 
that, payments occurring at reg- 
ular intervals can be prtK*essed 
automatically. For security. 
CheckFree encodes transmis- 
sions. and each account is pass- 


word-protected. 

Lis! Price: CheckFree Ser\is\%are. 
CheckFree startup package, user 
guide, and first month’s service. 
$29.95; mtmihly service charge. 
$9. 

Requires; 256K RAM. modem. 
IX)S 2. 1 or later. Copy protected. 
CheckFree technologies. P.O. 

Box 897. Columbus. OH 4.52 1 6; 
(614) 898-6()(K). (8(K)) 882-5280. 
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Irt F\k-ux Systems' PC View er projection ptinels feature 
hright blue anti vellow or black-unJ white displays . 



CheckFree lets you automate repetiiums and regularly scheduled payments 


AutoRead Confers Optical Character Recognition on the Multilingual Office 


A novel newcomer in the recent 
spate of OCR software pack- 
ages, AutoRemi reads text in 
any language, even non-Ro- 
man-based alphabets like He- 
brew and Ru.ssian. The $995 
package — developed by Infor- 
matique Systemes TeleCom 
and marketed by Tutor- 
land — learns characters, reads 
100 characters per second, and 
has a recognition rate of over 99 
percent, according lo Tutor- 
land. 

The basic AutoRead package 
runs under Microsoft Windows. 


The software reads typewritten 
fonts in sizes between 5 and 20 
points, discriminates between 
similarcharactcrs (such as com- 
mas and apostrophes), and rec- 
ognizes ligatures, split charac- 
ters. and multiple fonts used on 
a single page. It features a text 
editor and ztxim capability; files 
are output in ASCII formal for 
importation into your word pro- 
cessor. 

For an additional $1,000. 
the package includes Module I, 
which allows it to handle italics, 
kerning, and proportionally 


spaced fonts and read directly 
from scanners. For $3,495. Au- 
toRead includes both Modules I 
and 11. These two items let you 
define up to 99 windows per 
page, read columns, and omit 
graphics. 

If you prefer to eschew the 
graphical interface, the $6,995 
AutoRead Plus runs under DOS 
without Windows. It offers the 
capabilities of the other config- 
urations but reads at over 21X) 
cps and can read multiple fonts 
simultaneously, according to 
I'utorland. 


List Price: AutoRead. $995; with 
Module I. $1,995; with Mtxlulcs I 
and M . S3 .495 ; .AutoRead Plus. 
$6,995, 

Requires: 512K RAM. Aficrmo/; 
Windows (except for .AutoRead 
Plus). 300-dpi scanner, mouse 
(hard disk recommended), IX)S 2.0 
or later. Copy protected in 
hardware (uses parallel port 
adapter). TuUirland Corp.. 10050 
N . Wolfe Rd. . SW2- 1 36. P.O. Box 
16(M29. Cupertino. CA 95016; 
(408)97.3-0472. (800) 888-8689. 
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Asmflow Deciphers Assembly Code 



H ANDS ON 



BY BARRY SIMON 


Analyzing assembly language 
source code can be a nightmare. 
Even if the code is well docu* 
mented, figuring out the logic 
can be daunting. 

Fortunately, Quantum Soft- 
ware’s Asmflow can rescue you . 
The $99.95 program will ana- 
lyze your source code and pro- 


duce a flow chart showing the 
logic of its procedures. The 
flow charts come with arrows, 
which show you where the code 
is jumping or looping, in addi- 
tion, Asmflow will show you 
which procedures call other pro- 
cedures. It will also indicate the 
number of CPU cycles taken by 
various parts of the code. 

With code that's structured 
properly, Asmflow does a credi- 
ble job. But when I gave it a 


piece of code that distinguished 
separate modules with com- 
ments instead of with formal 
proc/endp pairs, Asmflowex'ited 
with an error message. Because 
of its procedural orientation, 
jumps outside a procedure yield 
arrows ending in a question 
mark. An enhancement that will 
list target procedures and labels 
is in the works. 

In the meantime, Asmflow 
still rates as invaluable for ana- 


lyzing assembly source code. If 
you find yourself having to dab- 
ble with other programmers’ as- 
sembly code — or trying to re- 
member the logic of code you 
wrote months ago— this is one 
program you won’t want to do 
without. 

List PiiceMrm/7aH', Version 1.24, 
S99.95. Requires: 384K RAM 
(640K RAM recommended), DOS 
2.1 or later. Not copy protected. 
Quantum Software, 198S5 Stevens 
Creek Blvd., #154, Cupertino, CA 
95014; (408) 244-6826. 
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Two Mok Piudages Push dte 


II WDS ON 


BY EDWARD MENDELSON 

Just after PC Magazine finished 
surveying six TSR envelope- 
printing programs for the Laser- 
Jet (see “Anting the Perfect 
Envelope,” December 13, 
1988), two more pack- 
ages — Addresselope and 
Star* Lite — arrived at the office. 
Addresselope includes features 
that raise it above most of its ri- 
vals. The $89 Star*Liie costs a 
bit more but doesn't take up 
much RAM. 

Barry A. Watzman’s $46.95 
Addresselope, now in Version 
2. has all the best features of 
comparable programs. It pops 
up over your word processor 
and captures an address from 
the screen. It lets you store up to 
ten return addresses and is easi- 
ly customized for any standard 
envelope. You can select La.ser- 
Jet fonts to make your enve- 
lopes more attractive, and the 
package’s database feature 
automatically prints all the ad- 
dresses in a file. You can even 
have the program print a promo- 
tional message in a box near the 
stamp. 

What makes Addresselope 
unique is that it demonstrates its 
author’s recognition that print- 
ing a batch of envelopes at once 
is much easier than feeding each 
envelope separately every time 
you finish a letter. Addresselope 
lets you capture up to 16 ad- 
dresses and store them in RAM 
before printing all of them with 


a single command. The pro- 
gram supports the LaserJet en- 
velope tray, so you don't even 
have to feed the envelopes by 
hand. 

Addresselope takes up 44K 
of RAM, supports all models of 
the LaserJet and compatibles, 
and can be used with any stand- 
ard daisy-wheel or dot-matrix 
printer. 

Star*Lite takes up less 
RAM — only IIK — but it’s 
missing some features and in- 
troduces its own complications. 
However, a handful of worthy 
features justifies its high price. 

Star*Lite lets you create 
nine different message lines like 
"Invoice enclosed" to print 
above the address. It has an op- 


tion that prevents PrtSc from 
printing the screen. Expert users 
can adapt the program to send 
printer setup commands or even 
use it as a quick memo writer. 
And it can modified to drive 
nonlaser printers if you know 
how to read printer manuals. 

Unfortunately. Star*Lite as- 
sumes that you use the original 
LaserJet and makes you figure 
out where to print the address if 
you use the HP LaserJet Series 
II. Ifyour return address is more 
than four lines long, you won’t 
be able to print the last lines. 
Star*Lite's "styles" allow 
some flexibility, but they're 
awkward to use — especially if 
you don’t do all your work in the 
same directory. 


Star*Lite may become com- 
petitive, but only after it gets a 
much-needed upgrade. Ad- 
dresselope. on the other hand, 
leaves most of its competitors 
way behind through its full 
range of useful features. 

List Price: Addresselope. $46.95. 
Requires: 44K free RAM, DOS 
2.0 or later. Not copy protected. 
Barry A. Watzman, 1 206 
Canteberry Ln., Mansfield, OH 
44906; (419) 756-5295. 
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List Price: Star*Ute, $89. 
Requires: 1 IK free RAM, DOS 
2.0or later. Not copy protected. 
TSG Technical & Systems Group. 
P.O. Box 95. Strectsville. 
Mississauga, Ontario L5M 2B7. 
Canada; (416)858-1885. 

CIRCLE 434 ON READER SERVICE CARD 


Utility Runs Any Progrm from dBASE 


HANDS ON 


BY LORI GRUNIN 
If you can’t break the 640K bar- 
rier, work around it: that’s the 
idea behind Black & White In- 
ternational’s Switch-It, a $40 
utility that lets users run appli- 
cations from within dBASE III 
Plus and compatibles when the 
"Program Too Big to Fit in 
Memory” message appears. 

To run your favorite memo- 
ry-hogging program without ex- 
iting dBASE, simply type RUN 
SWITCHIT PRCXj at the dot 
prompt, where PRCXj is the file 


that calls the program. Switch-It 
copies the current contents of 
memory to a temporary disk file 
and then loads the program. The 
temporary file resides in the root 
directory of either a hard disk 
or, for faster switching, a RAM- 
disk. When you exit the applica- 
tion, Switch-It returns you to 
youT dBASE session. 

Switch-It also lets you create 
a menu of often-used applica- 
tions. You define the menu pa- 
rameters by creating an ASCII 
file with the three headings 
{menu}, {message}, and {com- 
mand} — a functional if inele- 
gant procedure. RUN 


SWITCHIT pops up the menu. 
If Switch-It doesn’t find a menu 
file, it pops you out to DOS with 
the memory freed up. 

A BlN-format version, in- 
cluded with Switch-It. allows 
you to use the software with 
LOAD and CALL statements in 
dBASE applications. 

List Price: Switch-lt. $39.95; 
Swiich-li Runtime, $59.95. 
Requires: )5KRAM. DOS2.0or 
later. Not copy protected. Black & 
White International Inc., 23 W. 88 
St.. New York, NY 10024; (212) 
787-6633. 
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INTRODUCING PARADOX 3.0 


ftfwer without pain. 



Multi-table form dynamically displaying information from three related tables. 

You don’t have to be a programmer to have easy access to 
our highly sophisticate, powerful relational database, 
Paradox* 3.0. 

Paradox 3.0 is all powerful and never painful because it 
makes all the complex inside 
moves, you don’t. While it 
does the complex for you, the 
complexity is hidden beneath 
clear, natural, even intuitive 
pathways and patterns that 
make life easy for you. 

With Paradox 3.0, there are no ' 

Unclears, no Unknowns. You don’t need an army of in- 
house technical support people. And best of all, you don 't 
have to be a programmer to be a pro with Paradox. It’s all 
gain, no pain. 


Weekly Soflware Sales 
September 26, 1988 


ttif euii£i 

I..I. 



DislribuUon of Sairs 
fly (inmlry 


“Query-by-Example” for example 

' Use this checkmark and you’re using QBE. 

It’s that easy. Let’s say you need to know in a 
hurry which of your Los Angeles customers bought more 
than 5 pairs of white shoes. First V the customer field, 
then type “LA,” “white,” and “>5,” and you’re done. 
Paradox gives you the right answer right now. And how 
much programming to do all that ? Zero. 

If your database experience so far is limited to 
the flat-file type rather than relational, or even if a 

60 day money-back guarantee* 

•Cuaotwi laitgiCTi e rii concn I tw 60 ol giftft product itett not p<rlofni ft icccrdro (U ditw. at tu at/am 
atvci ttpatnrt atf M ai a nftnl Al BorW preductt art aadwia or ttgrtnO tidwis « flortwd rtwiacfl. <nt OHar 6rwd 

>ripradudr«i»n Morals or reostndMtnviaef tv raspacMhoklariCopyr^ *1968 BorMHmioraL Inc 61-1307 


spreadsheet is the only prc^am you’ve used before, 
Paradox gets you up and running immediately with j ust a 

Record-locking and Auto-Refresh make 
the network safely network 

Paradox has become the leading networker because 
it handles multi-users intelligently. If someone in your 
group or network has accessed a record, automatic record- 
locking keeps everyone else from changing it. 

That way, two or more people can’t change the same 
data at the same time. (As a bonus, Paradox also tells you 
who is using a record at a particular instant.) 

Once the record has been changed by someone in the 
network, Auto-Refresh kicks in automatically and updates 
everything. Everyone in the network is looting at up-to- 
the-minute information. 

Paradox, for the looks of things 

Presentation-quality graphics are another Paradox dis- 
tinction. They give you and your work the professional look. 
Paradox instantly turns your tables into ^aphs with 
one keystroke— and in multiuser 
environments, with a few 
keystrokes your graph can show 
up-to-the-minute changes. Not 
only does everyone get the 
picture, they get an accurate 
picture. 

Award-winning Paradox Family 

Paradox 3.0 is the latest addition to the award-winning 
Paradox Family. Paradox OS/2 and 386 received PC 
Magazine’s BEST OF 1988 AWARD in the 
database cat^ory. 

it out 

To order a trial version of 
Paradox 3.0 ($14.95) or a 
demonstration disk ($4.95), call 
(800) 345-2888, extension 100. 

Paradox owners may upgrade 
($175.00) by calling (800) 331- 
0877. (Please have your serial 
number available.) 

BORLAND 
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CD-KOM SomvetBsc Usts Usk Tif/es, 
Includes Volumes of CD-ROM Ref erence 


HANDS ON 


BY EDWARD L. 

PERRATORE 

There’s no doubt that CD-ROM 
is a growing field. But for the 
best look at how it can help you, 
there’s no better place than Di- 
versified Data Resources’ 
$89.95 CD-ROM Sourcedisc. 

The product includes listings 
by name, subject, and publisher 
of more than 300 CD-ROM ti- 
tles (plus interactive demos of 
some), reference works on the 
CD-ROM industry, and an ex- 
tensive glossary of related 
terms. As an abbreviated ver- 
sion of the company’s CD-ROM 
Sourcebook — the virtual bible 
of CD-ROM development and 
marketing — the disk is often in- 
cluded free with CD-ROM 
drives or software. 

Sourcedisc offers three op- 
tions for retrieving data; the first 
two, CD Titles and CD Info, let 
you browse the contents of each 
database on the disk. They also 
require no software installation 
other than the MS-DOS CD- 


ROM extensions. 

The third option, CD 
Source, may be your least frus- 
trating route for a few reasons. 
To begin with, it uses Microsoft 
Windows; by contrast, CD Ti- 
tles and CD Info lead you 
through a pair of inconsistent 
user interfaces developed by 
two different companies. Also, 
CD Source allows faster, more- 


flexible searching. Even here, 
however, there’s one stumbling 
block to quick navigation; you 
must leave the Windows envi- 
ronment to switch databases. 

A runtime version of Win- 
dows called Personal Librarian 
is included, but if you already 
use Wiruiows 2.1 or later and 
have a mouse, you won’t need 
it. If Windows is not your thing. 



CD Source, one of three ways to access data on Diversified Data Resources' CD-ROM 
Sourcedisc. 


F A C T 
FILE 


CD-ROM Sourcedisc 
Diversified Data Resources Inc. 
6609 Rosecraft PI. 

Falls Church, VA 22043-1828 
(703) 237-0682 
List Price: $89.95 
Requires: 640K RAM, IBM 
PC AT or compatible 286, hard 
disk with 1 .5MB free, mono- 
chrome or color monitor with 
graphics adapter, compatible 
CD-ROM drive, MS-DOS CD- 
ROM extensions, IX)S 3. 1 or 
later. 
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take heart — a command-line 
text database manager is avail- 
able as well. 

The CD-ROM Sourcedisc is 
hardly the most polished pack- 
age available for this medium. 
A few bugs may hamper quick 
installation and, though on-line 
help is plentiful, printed docu- 
mentation is sparse. But the 
Sourcedisc packs a wealth of in- 
formation and should be well 
worth its price to anyone who 
owns a CD-ROM drive. GS 


DMI Portable Disk: Top Speed, at a Price 


HANDS ON 


BY M. DAVID STONE 

If you like the idea of having a 
small, fast, easily detachable, 
external hard disk, you’ll love 
the DMI microPORTABLE. 
Given its weight of 2.5 pounds 
and size of just 2 by 4 by 7 inch- 
es, microPORTABLE is an ap- 
propriate name. 

DMI makes the drive in 20, 
40, 70, and 104MB versions. 
All models are distributed by 
Harris Corp.’s Customer Sup- 
port Division. For this review, 
DMI provided the 40MB drive 
(model DM370F). 

The DMI drive is best under- 
stood as an external hard disk 
that happens to be portable. The 
40MB package uses the ST506 
controller that is probably al- 
ready in your system. Installa- 


tion is typical for external disk 
drives, from the first step of 
adding new cabling to your con- 
troller to the final steps of parti- 
tioning and formatting the disk. 

The microPORTABLE’s 
performance is a strong plus. 
On the PC Labs benchmark 
tests, the drive managed 22.26 
milliseconds on the BIOS Disk 
Seek test, 27.66 ms. on the 
DOS Disk Access test, 18.08 
seconds on the DOS File Access 
(large record) test, and 67.01 
seconds on the DOS File Access 
(small record) test. This is faster 
in every case than the standard 
drive in the IBM PC AT. It is 
also faster than most other re- 
movable storage devices (see 
“Removable Mass Storage: 
You Can Take It with You,” 
PC Magazine, September 13, 
1988). 

In addition to offering better 


performance and higher capaci- 
ty than the standard AT drive, 
the DMI microPORTABLE is 
well suited to applications in 
which data security is an issue. 
Turn the key lock located on the 
back of the unit, and no one can 
read from or write to the disk 
without a key. And of course, it 
is a trivial task to unplug the ca- 
ble from the back of the drive if 
you want to lock your data in a 
safe each night. 

It’s worth noting that this is 
one of the few portable hard 
disk drives that automatically 
park and lock the heads when 
power is turned off. The manu- 
facturer’s shock rating of 40g is 
relatively low for removable 
drives, but it seems good 
enough. As one of the tests for 
this review, the drive survived 
several weeks of being toted be- 
tween home and office. 


lyn F A c T 

Mflj FILE 


DMI microPORTABLE 
Harris Corp. 

Harris Customer Support 
Division 

16001 Dallas Pkwy. 

Dallas, TX 75241 
(214) 386-2700 
List Price: S 1 ,995 
Requires: Any computer 
equipped with an ST506 inter- 
face, DOS 2.0 or later. 
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The biggest drawback of the 
microPORTABLE is price. At 
$1,995 for each 40MB drive, 
the DMI unit is priced well 
above most of its competition. 
On the plus side, the list price 
includes on-site installation 
anywhere in the U.S. and 1 year 
of on-site service. GB 
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•Biifrnr* 'Turka Pascal S.0t More Pouer to tke People' 

NunberOrEiiploi^ees: 34 

HeadPlr^.llRitCNplui^iePtr^.liifw: 'Turko Han* 
r^vail: 217238 
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Turbo Pascal* is easy to learn, 
fast, powerful, and the most 
popular Pascal compiler in the 
world. 

When you graduate from 
Basic to Turbo Pascal, you 
have entirely new freedoms 
and powers. Modem, modular 
programming for one. Basic 
doesn’t support that. Complete 
control over your computer’s 
memory is another. Basic 
doesn’t give you that. 

Turbo Pascal’s .EXE files are 
streamlined and fast, just like the 
pros’. And Pascal doesn’t promote 
Basic flaws like “GOTO” that lead to spaghetti code. 

None of which matters as much as the spectacular difference 
Turbo Pascal makes to the size and speed of your programs. Basic 
is big and slow. Turbo Pascal is just the opposite. 

You’D like Turbo Pascal 5.0’s environmental impact 

VTith Turbo Pascal, you’re in a completely int^ted environment 
that includes source-level debugging. You can step code, watch 
expressions, change variables and set breakpoints. Edit, compile, 
run and debug. 


Turn pro for only $250 with 
newTurboPascalMesskmal 

This special package-Turbo 
Pascal Professional-includes 
everything you need for profes- 
sion^ programming in Pascal. 

■ New Turbo Pascal Version 5.0 

■ New Turbo Debugger* 

■ New Turbo Assembler* 

Turbo Debugger, recent 
recipient of PC Magazine’s 
Technical Excellence Award 

in the development tools eatery, 
lets you debug any size program 
and have up to 12 views of your code. Turbo Assembler is much 
faster than MASM and more compatible with MASM than MASM 
is with itself. Turbo Pascal Professional; it’s nothing but the best. 


A fast look at 5.0 

■ Fully integrated development environment 

■ .EXE files bigger than 64K 

■ New source-level debu^ 

■ Demand Overlays 

■ 34,000 lines a minute on PS/2 Model 60 

■ EMS support 

■ RAM-resident conteit-saisitive Help 

■ Separate compilation by Units 


Ttu integrated development environment lets you easily write and debug real programs. 


You are not alone 

We’re here to help-whether on CompuServe, by phone to 
Tech Support or through User Groups. Borland revolutionized 
pn^mming languages, made Pasc^ the worldwide favorite, 
and we’re committed to supporting you. Our manuals and 
tutorials-unlike most others-are clear, concise, and thoroughly 
professional. 

We also offer an extended family of Turbo Pascal Toolbox 
programs including source code: Runtime Library, Database 
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Mtor Toolbox, 
Numerical Methods Toolbox, and GameWorks. Borland is the 
Pascal one-stop shop. 

60-Day Money-back Guarantee.* 

*Custon«i sibslicMn e ow n«n conewn. H 60 ol ptfctaM fa product doM nol pirtonn in accordvict MU otf dMiA. caH ou 
aoonw sarvet dBpwvnM. and M «i arrangi • rafejnd **lndbdi$upgrai)iiiiMiipiusdttslor|ustS4995^lsilotCA«4UA 
rts4ir<s.«)dtSOOlorhn»no«fwiitUS.SlOOOaCira(W Al Boftind oroducts «a Mawte Of fopsivad iradiiwits ol Borland 
traa raa o ni i. me Otar brvd and product tarnKs ara a a dawar m or rapdiarad ndamana at thaa raipaciw Wdan CopingN *1988 Borland 
MNnaMnai inc BI-128SA 


Forget the Basics for only $149.95 

Ready to move onward and upward from Basic? You can make 
easy entry to Pascal with 


5.0 for only $149.95. 

And if you’re a current 
Turbo Pascal 4.0 user, you 
can upgrade to the new 
version 5.0 for $49.95.** 

To upgrade only call 
(800) 331-0877, or for 
the dealer nearest you, call 
(408)438-5300. 


PA5 TURBO 
B\SCAL 


g* 
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Several products can back up protected 
software. But only two are tough enough to 
handle even the trickiest protection schemes. 

Copy II PC® for just $39*95, backs up 
more protected software than any other program. 

What’s more, it can remove copy protection 
already on your hard disk. PC Magazine calls it 
the “easiest of such programs to usel’ And now, 
with our menu'driven Noguard, it’s a snap. 

Copy n PC easily handles Lotus 1'2'3 and over 
100 other top'Selling programs. 

For the ultimate solution, try the Copy II PC 
Deluxe Option Board* For just $159, it gives you the same advanced 
technology used by commercial disk duplication firms. 



Nou' removes 
Superlok, Everlok and 
Pmlok copy protections. 









PC Magazine reported it “could not find a 
program this board couldn’t handle’.’ It’s so 
powerful, in fact, it even lets you read and 
write Mac data files in a IBM PS/2 Model 25 
or 30, or a PC or AT with a 3.5" internal drive. 
No matter how it’s protected, be sure you can 
back it up. For the dealer 
nearest you, or to order 

direct, call (503) 690-8090, oOttWClflB 

M-F, o a.m. to 5 p.m. 

(West Coast time). 


INCOiPORATED 
13220 N.W. Greenbrier Pkwy. #200 
Beaverton, Oregon 97006 
(503)690-8090 


CopynPC , 

C()py n PC Deluxe Optra B()ad 

Copy II PC* and Copy II PC Deluxe Option Board are trademarks of Central Point Software. All other company and product names are trademarks of the company or manufacturer respectively. 
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Quant IX 
Prorides 
On-Line 
Service 


Quant IX Software is now shipping Version 
3.1 of Quant iX Portfolio Evaluator, its in- 
vestment software program. The updated pack- 
age has a built-in Warner communications pro- 


lt«r<M)p Co*p«lep Svsieac, lac. «ccas« rMal* l.lt 


-<1«ia Profrta r Ncraer C aa— icatiaai Uii 
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Quani tX Portfo- 
lio Evaluator J./ 
accesses a 
Warner fommu- 
nicalions 
program. 


gram to provide an on-line financial service. 
Version 3. 1 also handles fractional share 
amounts, sends reports to the screen for port- 
folio evaluation, and supplies communication 
script files. Upgrades are $45, and new pack- 
ages retail for $89. Quant IX Software, Mil- 
waukee, Wis. ; (800) 247-6354. 


f Fax Adds Everex Systems has added a pop-up activity 

Activity Log log to EFax, the software component for the 
EverFax ED- 12/48 fax modem. In addition to 
this KeyFax feature, EFax also supports .PCX 
and IMG files and provides a “flip” ability, 
enabling you to view faxes upside down. Up- 
grades are free to all registered users. EverFax, 
which comes complete with the EFax software, 
retails for $495 . Everex Systems Inc . , Fre- 
mont, Calif.; (415) 498-1 1 1 1 . 


Project 

Scheduierd 

Incorporates 

Inflation 

Factors 


Scitor has added cost inflation factors and in- 
teractive resource leveling to its project man- 
agement software. Project Scheduler 4. In ad- 
dition, Version 1 .5 includes multiple WBS 
(work breakdown structure) codes, alternative 
Gantt chart symbols, and a custom character- 
size output option. Upgrades are $40, and new 
packages retail for $685. Scitor Corp., Foster 
City. Calif.; (415) 570-7700. 


Watcom 

Introduces 

Remote 

Debugging 


Watcom has added a remote debugging feature 
to its Watcom C Optimizing Compiler and 
Tools. Watcom C 7.0 also provides new run- 
time library functions and additional compiler 
options and pragmas. New optimization tech- 
niques include loop-invariant mode and very- 
busy-expression elimination. Upgrades are 
available to registered users for $75, and new 
packages retail for $395. Watcom Products 
Inc., Waterloo, Ontario, Canada; (519) 886- 
3700. 


SiideWrite 
Pius Expands 
Font Support 


SiideWrite Plus, from Advanced Graphics 
Software, has expanded its font support to in- 
clude 16 software and 30 hardware fonts. Ver- 
sion 3.0 also supports scanned images and pro- 
vides equation plotting, error bars, and 12 
graph series. Upgrades are $50 to users who 
purchased S/iWelVn/eP/wj after July 1, 1988. 
All other upgrades are $95 , and new packages 
retail for $^5 . Discounts are available with 
bulk purchases. Advanced Graphics Software 
Inc., Sunnyvale, Calif.; (408) 749-8620. 


Microsoit’s 
QuickC Uses 
Easy Menus 


Microsoft’s Quick C compiler now provides 
Microsoft QC Advisor, an on-line reference 
system, and Easy Menus for first-time users. 
Version 2.0 also offers incremental compila- 
tion and linking and a built-in, in-line assem- 
bler. Upgrades are available for $50, and new 
packages retail for $99. Microsoft Corp. , Red- 
mond, Wash,; (206) 882-8080. 


Image Builder 
Creates 
Special 
Ellecis 


Communications Dynamics has incorporated 
image export and special effects into its graph- 
ics presentation package. Image Builder. The 
special effects functions include Sweep and 
CurvedText, and the exporting feature allows 



[mage Builder 
2.1 creates 
Sweep and 
CunecfTexl. 


Image Builder to exchange files with other 
graphics programs. In addition. Version 2. 1 
provides an Alter/Template ability, hotkeys, 
and support for PostScript printers. Upgrades 
are $30, and new packages retail for $99 . Com- 
munications Dynamics Inc., Tigard, Oreg.; 
(503)684-5151. 


The Brooklyn 
Bridge Goes 
Paraliel 


White Crane Systems has designed a parallel 
version for The Brooklyn Bridge, its file trans- 
fer utility. The parallel version is equipped 
with a 6-foot parallel cable, and it can transfer 
files between computers up to 15 feet apart. 
Registered users of the serial version may pur- 
chase the new parallel product for $45. Retail 
price is $139.95. White Crane Systems, Nor- 
cross. Ga.; (404) 394-3119. 


PC MAGAZINE ■ MARCH2 8, 1989 
59 








Notice: Never Before in Computer History Has a 
Buying Opportunity Like This Been Offered. . . 


M At All Ton Get! 


TakeYouurPiclc... 


Features Unmatched Anywhere... 


286/16MHZ/2IIIBRAIII 
<-286/20IIIHz/l MBRAM 
-386/16MHz/lHBItAH 

A REAL 32-bit 386— NOT AN SX! 


• One or two Mbyte of RAM 

• 65Mbyte 28MS hard drive 

• One 1.2Mbyte and 1.44Mbyte 
floppy drive 

• IWo serial, one parallel port 

• Full'Size desktop case 

• Famed OmniKey/102 keyboard 
(pick of the pros) 

• 14" MonoGraphics flat screen 
amber or white monitor 

• Performeince'enhancing software 

• MS-DOS 4.01/GWBasic (full 
manuals) 



• One-year warranty with our 
unique overnight parts replace- 
ment policy* (freight paid by 
Northgate) 


Same Price • Same Configuration 

2699 


For the eecond coneecutive 

year* the readers of Computer 
Shopper, the worlds largest compu- 
ter magazine, voted Northgate Com- 
puters "Best Buy" of all products 
advertised in the magazine and "Best 
Buy" for Its 80386 computer system. 


*Everyone lores our overnight 
replacement poUcyl Rister than 
third party service! If any field 
replaceable part in your system goes 
down and disables your computer. 
Northgate guarantees to ship the 
proper replacement part OVERNIGHT 
AT OUR FREIGHT EXPENSE. You 
get a brand new part— be it the 
largest and most expensive hard 
drive to the smallest part— and 
lt‘s shipped to you BEFORE YOU 
RETURN THE OFFENDING 
PART! Check our competition. 

In most cases, they must get 
the part or the whole computer 
back before you get a replacement. 


IfBWI Northgate **Big N** 
Revolvliig Credit Card. 

(Not a lease— you own it!) 

No money down • 3 years + to pay • 
Low monthly payments • Unlimited 
funds available! Works just like your 
VISA or MasterCard. Or ... 


Lease it with Northgate... 

Northgate has a flexible lease plan 
suited to your needs. With up to five 
years terms, if cash conservaUon is 
your concern, ask about leasing your 
system with Northgate. PHONE 
NORTHGATE NOW... 


All are COMPLETE SYSTEMS 
with 68MB. 28MS Drive 14" 
Graphics Monitor. OmniKey 
and MS-DOS 4.01 





The decision is up to YOU.,. 

• Superb 80286/16MHz with 2MB of RAM 

• Blazing Fast New 286/20 System 

• True 32-Bit 80386/16 (Not an SX) 

All three are complete systems configured alike 
at the same astonishing landmark price! 


NORTHGATE’S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested. Including Dell. Plus it has a 
full size case 2 uid 1MB usable RAM. 
Doesn’t waste 384K of RAM as 
many others do with shadowing 
methods. 

OUR 286/16, wdth speed to 
spare, comes with a second 
Megal^e of RAM at no extra cost. 
Even with extra RAM it’s himdreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 
16-blt SX systems to true 32-bit 
386 Computing Power. Imagine, a 
power computer with 68 MB of 
FAST hard drive storage at this 
incredibly low price! (And compare 
prices with Compaq’s SX.) 

Which one is best for you? Either 
way you’ll get Northgate’s industry- 
leading performrmce, quality. 


workmanship and warranty. As 
with all Northgate systems, 
these three feature 800,000 Bytes 
Per Second throughput— up to 
three times faster than Dell, 

IBM. Compaq. 

All systems give you 1MB RAM 
expandable to 16MB; Mlcrosclence’s 
lightning quick 28MS hard disk 
with 68MB of storage and a 16-bit 
high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate Includes — BOTH 
1.2 and 1.44 floppy drives; our 
exclusive OmnlK^102 k^board; 
high resolution 14” flatscreen 
amber or white monitor and 
MS-DOS 4.01. 

PLUS... Northgate makes 
available a wide range of options. 
We’ll build your Northgate Your 
Way and you will be amazed at our 
”No Baloney” pricing. 


If One of These is Not For Yon..,Ask about Northgate's 286/12 that 

’ (im/( 


was awarded PC Magazine’s “Editor’s Choice” 
386/20, top of the line! 


(1/31/89). Or Northgate’s 


yoUBUY® 








*99900 




HARD DRIVE OPTIONS- 

Prices Include Drive and RLL. ESDI or SCSI 
controller 

ADD 

SIZE TYPE ACCESS TO SYS. 


40Mbyte SCSI ISMSec $ 300.00 

lOSM^te RLL 28MScc 9 600.00 

80Mbyte SCSI 18MSec $ 700.00 

130Mbyte ESDI 18MSec $1000.00 

160Mt^ ESDI 18MSec $1200.00 

300Mb^ ESDI 17MSec $2300.00 

640Mbyte ESDI 17MSec $3800.00 


VIDEO OPTIONS— 

prices Include Monitor and video card. 

SIZE SPEED TYPE 


ADD 
TO SYS. 


14 Inch 16-Blt VGA Mono $325.00 

14Inch 16-Blt VGA Color Analog $625.00 

14Inch 16-Btt VGAColor+ $725.00 

NOTE: VGA Mono and Analog are 640 x 480 resolutions, 

VGA Color Is 800 X 600. 


Phone Now. . .Let Northgate begin 
building your computers . . Tbday! 


1 - 800 - 548-1993 

Hours M-F 7ain-8pm CSX Sat. 9am-3pm CST 
New Canadian Tbll-FYee Order Hotline 1-800-338-8383 



TERMS: VISA, MC COD. Credit Card, Pre-Payment (allow 2 weeks for personal checks to clear). Wire 
Danafer and Purchase Orders for Rated Accounts. We also ship to ATO eind FPO. All shipments are 
FXXB Minneapolis. MN. 

POr corporate, government and institutional sales in ‘Ibxas, Louisiana and Oklahoma, call 
(512) 343-7591. 



A/omNa/ir£ 

COMPUTER 

SySTEMS/A/C 


13895 Industrial E^k Blvd.. Suite 1 10. 
Plymouth, MN 55441 
From fbro^ Countries call; 
Coperate Hesdqiaiten (612) SSSOlll • FAX (612) 553-1695 





VGA monitor, capable of WO by 600 resolution 
IWO by 600 is also known as VGA Plus or Su- 
per VGAI. this NEC ad contrasts a VGA resolu- 
tion (top) with extended VGA resolution (bottom). A tiny, tiny footnote cotrfesses. 
' ’ VGA mode (at left) shown at 320 x 200.’ ' Most people call that mode CGA . 


Amazing Facts I 

‘*The [Zenith TuibosPon 80386] microprocessor runs at 12 mega* 
hertz and has a zero-wait state memory, so the computer need not 
wait for data to be saved. ** 

— Popular Science, December 1988 

Amazing Facts II 

**A variety of different text resolutions are available with UltraVi- 
sion: 80 by 34 pixels, 80 by 43. . . .The regular EGA text mode is 
80by2Spixels. . . .The extended graphics iiKxles( 132 by 25 pixels 
and 132 by 43 pixels) are paiticulariy useful for lodcing at large 
amounts of data on-screen. " 

— PC Week, December 19, 1988 


Amazing Facts III 


“[For sale:] TANDY 200 lap top portable computer — new! Com- 
patible w/Mac. $500 xxx-xxxx. 

— Dd^y (BerketeylCtiifonuan, December 12, 1988 


oansmart 

ie by Side Loan Com^ 

» interest cost analysis. 

« Monthly payments, a .^,ion schedules. 

• Detailed & ^“'""'“^lalvsis' on screen and printable. 

• Elaborate graphic an y • users. 

. Powerful! With easy to use g 

( 803 ) 345-5739 

LOANSMART 

432 Sid 

rhaoin South Carolina 29036 
k.napH»a compatible compuien 

1 * Th ^ f U»i«h** ° ”.1. j IBM » t? 


use I 


Question : Does the typographical error lie in the small type at the bottom of 
this ad, or is it ' 'LOANSMART ' that's misspelled? (PC Computing. December 1988) 


Department of the Painfully Obvious. High Tech Division. (Best of NED column. New 
Equipment Digest, September 1988) 


That Is Huge 
Indeed 

“But IBM’s engineers settled 
the contest [IBM Model 70 vs. 
Compaq Deskpro 386/25] when 
they reengineered Intel's 82385 
cache-controller chip, doubling 
the size of the cache it can man- 
age, from everyone else’s 
32MB to the Model 70's 64MB . 
That huge cache is a key to the 
Model 70- A2 1 ' s speed . ' ' 

— PC Computing, January 
1989 


Hints for Buyers 

“Ask what type of keyboard is 
included. You need an IBM En- 
chanted Keyboard or equiva- 
lent.” 

— Ontario Dentist maga- 
zine, December 1988 


A Computer You 
Can Truly 
Call a Clone 

“Cole said the intrusions do not 
involve a virus, a program that 
can order a computer to repli- 
cate itself. ...” 

— Dallas Morning News, 
December 11,1 988 


In ThekOmn Little 

MTays.rAeylir/// 

“In BYTE: . . . System re- 
views will include the Sun 386i 
and the Dell System 220. Both 
are 80386-based and in their 
own ways should be of inter- 
est.” 

—BYTE, November 1988 
(the Dell System 220 uses an 
80286) 


Have you seen anything offbeat about the computer industry? Send submissions to 
Communiques. PC Magazine. One Park Avenue. NewYork.NY 10016. Don'tmake 
marks on submissions. Contributors receive S50 and a PC Magazine T-jAirt. 

Winners for this issue: Jeff Crossley (PC has microprocessor). Wheeler Wood 
(loanshark). David Newsom (zero-wait-staie). Mark Warner (80 by 34 pixels), Gary 
Fuller (Mac-compatible Tandy). Pankaj Shah (64MB cache). Gregory Silverman (en- 
chanted keyboard). Fred Waggoner (computer replication). Nicholas Feakins (Dell 
System 220). 
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The Ultimate 
in Connectivity! 


Up to 31 
users can... 

• Share Printers 

• Share Plotters 

• Share a Modem 

• Share a FAX 

• Exchange EMAIL 

• Transfer Datafiles 


Example; 17 micros (mixed brands, some on a LAN] and a mainframe, each 
equipped with a Systemizer Plus, sharing 3 printers, a plotter, and EMAIL 


Systemizing has become the connectivity standard 
at many of the world’s largest corporations and 
throughout the federal government. Ten’s of thou- 
sands are already in use. The new Systemizer Plus 
is the latest model in Applied Creative Technology’s 
line of Systemizing products, and it delivers what 
95% of corporate computer users want from a 
Local Area Network— at far less cost and com- 
plexity, and yet with much more versatility. 


Corporate computing managers prefer Systemizing 
over other connectivity methods because it offers: 

• Up to 62 10 ports, each parallel and serial capable. 

• Compatibility. Mix PC’s, LAN’s, mainframes, laptops. 

• Easy owner installation. Low cost cabling. 

• 5 min. user training with no support needed after. 

• Flexibility; readily accomodates growth and changes. 

• Powerful distributed buffering (up to 31 Megabytes) 

• Distributed processing for high speed and reliability. 


Call 1-800-433-5373 
to get a FREE demo! 


Appiied] 


TeehffDologf [linio^ 

8333 Douglas Ave., Suite 700 


CBpr<>«1Beab»*w<«a&«iD»»Ti>cn«Olog»lnc 0 | W rT» i w EV wn v in B »> Crwtw Twtmoba Inc Pnr«miadto 


Dallas, Texas 75225 U.S.A. 
(214] 358-4800 
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dBASE* Users— Attack 
the Mac with FoxBASE+/Mac 


New Frontiers, No Fears. 

FoxBASE+/Mac gives you the unprece- 
dented ability to run your dBASE pro- 
grams on the Macintosh immediately— 
without changing a single line of 
code! But there’s much more. With 
FoxBASE+/Mac you can create 
beautyui, robust applications that 
are truly Mae-like— using the 
familiar dBASE language! 

Speed and Power. 

FoxBASE4-/Mac gives you speed to 
burn— plus the power and performance 
you’ve come to expect from Fox. In fact, 
FoxBASE-i-/Mac is by far the fastest 
database system available on the Mac 
today— up to 200 times faster! 

View Window. 

The View Window is the master control 
panel for FoxBASE^- /Mac’s graphical, 
non-programming interface. Use it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 

BROWSE. 

FoxBASE+ZMac’s BROWSE feature 
brings new convenience and power to 
database display and editing! You’re in 
complete control— BROWSE lets you 
dynamically adjust the size and order of 
fields displayed, add or delete records, 
and split the window to show different 
database sections side-by-side. Together, 
BROWSE and View Windows eliminate 
the need to write programs for common 
database operations! 

Integrated Graphics. 

Copy and paste graphs, charts, diagrams 
and even pictures into your database— 
instantly! FoxBASE+/Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 


FoBASE and F<nBASE+ are trademarks of Fox Software. 
dBASE and d^SE III PLUS are trademarks of Ashion-tite. 
Macintosh is a trademark of McIntosh Laboratory, Inc., 
licensed to Apple Computer, Inc. 



You can create stanning screens like this with HAhc— immediately! 

This actual FoxBASE + /Mac screen photo illustrates the View Wndow, 
Ctmunand Wndow, Integrated Gra(dilcs, Memo field editing, 

IVace and Debugging Facilities, and the BROWSE feature. 


Command Window. 

FoxBASE+ZMac’s Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language— just 
type a command into the Command 
Window, and it’s executed! 

Get The FoxBASE +/Mac 
Facts Now! 

Call (419) 874-0162 Ext. 760 for more 
information about FoxBASE+/Mac. Or 
visit your local software retailer. 



FoxBASE+/Mac is part of the award-win- 
ning family of products frmn Fox Software. 
For two years in a row, FoxBASE-h has been 
given the prestigious EdittMr’s Choice award 
by PC Magazine, and scored an Imfwessive 
9.2 out of a possible 10 when tested by 
fufoWorld's Review Board! 


FOX Software = 

Nothing Rans Like a Fox. 

Fox Software, Inc. (419) 874 0162 Ext. 760 
118 W. South Boundary FAX: (419) 874-8678 
Perrysburg, OH 43561 l^lex: 6503040827 
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VIEWPOINTS 

■ BILLMACHRONE 


Are USERS GETTING 
LEFT ffiHIND? 



Is technology advancing too quickly for the average user? If so, what problems can we 
anticipate, and what can we do about them? 


I s the average personal-computer user 
getting left behind by technology? 
That's the question I was asked to 
dress at a recent meeting of the Boston 
Computer Society’s IBM PC User Group. 
On die rostrum with me were Dan Brick- 
lin, author of VisiCalc and the eponymous 
Demo Program, and PC Magazine's exec- 
utive editors. The topic was a treat — a big, 
fat pitch that we could hit out of the park. It 
also provided a stunning display of accord 
among PC Magazine’s editors. If the Bos- 
ton Computer Society had wanted a blood- 
bath, it should have asked, “What’s the 
best laptop?” or “Why is your favorite 
word processing program the best?" 

First off, let me say that I love rhetorical 
questions. It’s a constant temptation in this 
column to set up straw men (“What is the 
meaning of life?’’) and knock them down 
(“Whatever 1 say it means”). Second, let 
me say that I’m going to indulge myself in 
this column and let fly with the rhetorical 
questions. Why? (There I go!) Because the 
questions in question are key to the con- 
tinuing adoption of new technology. 

NOT KEEHNG UP? So, then, to the 
Grst question. 

Is the average user getting left behind? 
The question, of course, leads to another 
question: By what or by whom? The 
“what,” is, of course, the state of the art. 
It’s the notion that the current ctxtp of desk- 
top computers are more powerful than 
what the average user needs. Asking “By 
whom?” implies a broadening gulf be- 
tween the average user on one side and 
power users and developers on the other. 


The idea that 386-based machines may 
embody more power than the user needs is 
especi^ly pernicious. It’s rooted in a lack 
of imagination, a conception that tomor- 
row’s applications will be just like today’s 
and that good enough is, well, good 
enough. 

It isn’t. Paul Somerson, PC Magazine's 
editorial director, said, “I’d like to see the 
system watch what I’m doing — pick up on 
common errors, like the mistyping of com- 
mands, and correct them, or at least offer 
me some viable choices. I’d also like the 
system to notice when I do repetitive 
things and offer to show me shortcuts or 
make them into macros.” 

Paul said this at the meeting. He also 
said it 6 years ago, when we frrst started 
working on PC Magazine. And the idea 
isn’t new, or even particularly daunting as 
a programming task. Do-what-I-meant, or 
DWIM, has been around since some of the 
earliest DEC machines. All it takes is pro- 



cessing power and memory, both of which 
ate in short supply on your garden-variety 
AT clone, which forms the backbone of 
corporate computing. 

The second notion — that power users 
and developers are leaving the user be- 
hind — is more problematic. Developers 
should rightly be ahead of the perceived 
needs of the user. As a result, of course, 
they will likely be condemned as being un- 
realistic. At the same time, they’ll be ac- 
cused of being years behind the hardware, 
and in fact they often are. 

Power users come in two flavors, hori- 
zontal and vertical. The horizontally ori- 
ented ones tend to live in infocenters atrd 
support a wide variety of software. Often 
they’re acutely aware of the limitations of 
both the hardware and the software. They 
spoon-feed the users they support, telling 
them only as much as they need to know. 

On the other side, vertically oriented 
power users ate deep in one or perhaps two 
applications. They tend not to care so 
much about the h^ware, except in its 
ability to run their favorite application fast- 
er. In both cases, there’s a significant dif- 
ference between them and the average 
user. 

But any average user can become a 
power user. All it takes is time, research, 
and effort. The transition to power user is 
oftentimes subtle. It starts with someone 
asking you a question, just because you | 
know something that he or she doesn’t. | 
One satisfied customer leads to another, | 
and you suddenly discover what every | 
educator knows: you leam more by teach- | 
ing than you do by doing . I 
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/ \ The original AnthroCart. Mobile. 

\ Incredibly strong. So many ways to solve 
your space and equipment problems. 
Choose different sizes. Move 
shelves around. Add space saving 
\ options. 

I ‘ \ AnthroCart. Welldesigned 

TECHNO LOG Y Technology Furniture. 
FURNITURE Look for our name. 


AnthroCart 

Call us for a free catalog: 800 - 325-3841 




Made inUS A 

All steel frame constructiort 

Easily holds up to 150 lbs. 



A 

ANThRO 


Anthro 

Technology Furniture' 

3221 N.W. Yeon St. 
Portland, OR 97210 
503-241-7113 
Telex; 940103 


■ BILLMACHRONE 


ANTICIPATION So what’s the point of 
having the high-powered hardware before 
the software is ready? Because the soft- 
ware will never be ready — not all at once, 
anyway. There is no such thing as the un- 
known killer application, the new inven- 
tion that will galvanize an entire generation 
of users into action. There are break- 
throughs. to be sure. But progress conies 
incrementally, sometimes so slowly as to 
be nearly imperceptible. The only way to 
take advantage of the incremental im- 
provements in software is with hardware 
that can run it. That means more memory, 
faiiter clock speeds, and more powerful 
processors. And, of course, there is no 
choice in processors — the 386 is the only 
one that gets you to the future. 

Next question: Are today’s users too 
slow in adopting new technology? You 
bet. Corporate America is incredibly hide- 
bound. I can understand the reluctance to 
leave behind embedded standards such as 
Lotus 1-2-3 or dBASE III. Our surveys 
have shown that .software has to be per- 
ceived as at least twice as good before most 
organizations will undergo the replace- 
ment and training costs. That, however, 
doesn't explain the widespread unwilling- 
ness to try new technology. 

Just think how many people could bene- 
fit from a personal information manager, 
be tt Agenda, PackRat. osGrantIView. Do 
you know how much time you could save 
with a topflight dialer, such as Hot Line //? 
For that matter, isn’t it time to take a seri- 
ous look at text databases? IZE. askSam, 
and others are bursting with capability , just 
waiting to organize your data. 

Finally, there’s the new category of disk 
and work organizers, led by Lotus’s Ma- 
gellan and Traveling Software’s View- 
Link. Anyone who’s ever misplaced a file 
on a hard disk needs Magellan, which can 
search for text through almost any type of 
file, whether it’s a spreadsheet, database, 
or program file. Anyone who uses two or 
more application packages in their daily 
work could benefit from ViewLink, a pack- 
age that establishes links between files 
based on subject matter, regardless of their 
parent applications. But will any of these 
products get a fair hearing from you. or 
from your organization? 

It’s entirely too easy to be satisfied with 
the status quo. ® 


AnthroCart and Technology Furniture are 
'egistered trademarks of Anthro 
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30 Day Menay Back Guarantaa: Oac oMars an unconditional 

E ntea on all products bought dlracOy from Dac Scrftwara. 
dipping charges). 

num Ha rdware ri aq u iraina n i a ; IBM or 100% oompatibias. 
256K memory (364K with Graphics), two disk drives. Mouse 
opbonal. Trada wa rka: IBM. ^-DOS. PC-OOS, LMs l-Z-S. and 
dBase Lucid 3-0 and OacEasy are trademarks of Dac Software. 
Inc. 17950 Preston Rd.. Suite BOO. OaHas. TX 7S2S2 
Ludd 3-0 is arxither fir>e product developed by the irmovative 
people at PCSQ. 


Introducing 
Lucid 3-D. 
Version 2.0! 

A Remarkable New 
Spreadsheet 
at a Familiar HomeOffice 
DacEasy 


Price! 

^9.95 

(Suggested Retail Price) 


Application Software 

Version 2.0 of Lucid 3-D is more than a 


bag of new features. It's a masterwork! The 
original Lucid 3-D captured the industry’s 
attention with its simple to use, yet remark- 
able three dimensional capabilities. Last 
year's winner of PC Magazine's Award for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn’t require 
a super computer! 

OacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1 .0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 


"Lt4ciJ is 

a spreadsheet for 
our times It is technical tour 
de force in an era that seems to hate forgrA- 
ten how to write tight citde." PC MAGAZINE 

"You might think that a KAM resident spread- 
sheet uxjuld necessarily he limited in features. 
We found that Lucid 3-D is anything hut 
limited in potter ” INFOWORLD 

"Lucid 3-D is package that could alter the 
face of future preadsheets It offers residence, 
multiple windows, colour, mouse support and 
rapid execution " PC USER 


Version 2.0 is Even More 
Amazing! 


CrMft ter pnd chsrta; Hm 
grafAia »nd mort. dfnctty from your 

»pro»d»h 00 t. 


You can unUmtiod wtndowa (up to nino on a 
aeraan ) tn ditfarant diractoriaa, drtvaa, 4 3d) lavata. 


mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy at only $99.95. 
It's no wonder Lucid 3-D was voted Editors' 
Pick for 1S>88 by Home Office Computing. 


Lucid 2.0 
has vastly 
improved 
speed of re- 
calculation 
of 3-D 
models due 
to the 
minimal 
3-D recalc. 
Huge multi- 
megabyte 
models with 
complicated 
linking 

which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


Call Toll Free 
1 - 800 - 877-8088 

^ DacEasv ' 

17950 PrMton Rd. SuHb 800 • Dallas, TX • 78282 




Version 2.0 
makes doing "what ifs" a 
pleasure! Now build your 3-D spreadsheet 
(the wave of the future) by linking any 
range of cells to another spreadsheet. 

What's more, do graphics instantly (includes 
3-D bar charts) by just selecting a range. 
Customize colors for any cells, and use the 
enhanced text inserting library feature. 
Further, you can now instantly have up to 
nine windows of your 3-D levels showing 
on the screen at once. And that's not all, 38 
other new features make spreadsheeling 
really exciting! 

^y Lucid 3-D for only $99.95 at all 
leading retailers. Upgrades to Version 2.0 
are only $35.00. For more information 
call us at our toll-free number! 


Copyright ® 1988. Dac Software, Inc. All Rights Reserved. 
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I Captured. 




The hunt is over! Introducing Publishers’ 
VGA” — the first VGA board that is also a 
video frame grabber. 

It lets you use your PC to capture 
images directly from a video 
camera or videotape and publish 
them on a laser printer. 


Plus, as a VGA board, Publishers’ VGA offers the colors 
and resolution demanded by desktop publishers and 
others who rely on briUiant graphics. 


Here’s how it works: 


1) Take aim with your video camera at any object, per- 
son, scene, etc. 

2) With your camera or VCR hooked to your PC, watch 
the video on your PC screen — just as you would on a 
TV. 


3) Freeze any frame you choose with a single keystroke 
— in l/60th of a second! 

4) Enhance the image on the screen, using the software 


that comes with the board, or packages like Deluxe- 
Paint n and Pubhshers’ Paintbrush. 

5) Save the image in any of a number of file formats, 
incorporate it into a document using Aldus Page- 
Maker* or Ventura Publisher*, and then print it out 
on your laser printer. 


LOOK AT HOW MUCH YOU DON’T NEED 

You don’t need a separate VGA card . 

You don’t need a big budget. At $699, Publishers’ VGA 
is up to $1000 less than the cost of purchasing a VG.^ 
and a frame grabber separately. 

You don’t need a second monitor just to preview 
images, as with other more expensive systems. 

You don’t need a lot of disk space, since 
Publishers’ VGA produces smaller files. Your 
image can be saved in virtually any accepted 
graphics file format, including TIFF, compres- 
sed TIFF, PCX, IFF, compressed IFF, and EPS. 



I Published 



You don’t need to know a lot about computers or video. 
Just follow the simple, step-by-step instructions that 
come with the product. 

PLUS YOU’RE GETTING A 
LEADING VGA BOARD 


market for a VGA board, don’t pass up this unbeatable 
value. You can’t get it from anyone else! 

To order, or for more information, call 1-800-444-1585 , 
Ext. 66. MasterCard and VISA orders accepted. Dealer 
inquiries welcomed. 


Publishers’ VGA gives the quality performance of the 
industry’s leading VGA cards — 800 by 600 with 16 
colors, or 320 by 200 with 256 colors. You can expand 
the board to support Super VGA resolutions of 800 by 
600 with 256 colors. 

Publishers’ VGA runs on any IBM PC/XT, PC/AT, or 
compatible. It is 100% register and BIOS compatible 
with aU preceding video standards, including EGA, 
CGA, and Hercules. 


Willow Peripherals 
190 Willow Ave., 
Bronx, NY 10454 
Phone:(212)402-0010 
FAX: (212) 402-9603 


vLA 




erlplieniit feir.. 


DON’T LET THIS ONE GET AWAY 


If you have a need or interest in putting images into 
your desktop published documents ... or if you want to 
store images on your PC ... or if you’re simply in the 
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VGA Boards 
That Do More Than VGA 


J{«giMnd tad uangittend titdemMrka/owntn: PuUiJlwr*' VOA/WUhw Pnipb«nla; Aldus 
uidPusUalur/AlduMCorpontioD: VfDtunPubUMber/VtatunSo/twtrtiPubuBbsn'Psintbrus 
ZSoft Qvpontion: Dsiwunint WEIectroaicArlM. 





"The d 

Breakthru 286 J 

achieved the , 3 
best performance 3 
results of the caching ; 
boards tested.” 

Ted Mirecki, 

PC Tech Journal 
(Rated #1) 


8MHz $395 
12MHz $595 


Solutions For Your Growing 
Business Come with 
One Name. . . DacEasyl 


DacEasy Accounting™ 

More businesses worldwide choose award-winning DacEasy 
more than any other accounting for solutions that are simple and 
accurate, yet power-packed! The mark of DacEasy's excellence 
comes with being the only accounting software to win all 
magazine readers’ choice awards in the past three years. With 
Version 3 0, fast installation means answering five quick ques- 
tions and your business is operating in 10 minutes. A new user 
interface provides transaction-oriented pull-down menus for 
fast, accurate processing. Choose predefined Chart of Accounts 
for your service or inventory-based business, or modify. Best- 
selling Accounting contains ^ven modules (General Ledger, Ac- 
counts Payable, Accounts Receivable, Inventory, Purchase Order. 
Billing and Forecasting) in one fully integrated package. 


Breakthru 286™ 

New by DacEasy is the Breakthru 286 speedup board, the most 
advanced turbo board for your business dollar. Available in two 
clock speeds (8MHz and 12MHz), and providing the most cost- 
effective way to convert your PC (most clones and Compaq port- 
ables) so that it's faster than an AT without the expense. Simple 
1-2-3 installation of a half card and there's no software required! 
Software compatibility is universal so all system RAM, hardware, 
and peripheral cards can be used without modification. Break- 
thru works with LAN and mainframe communication products 
and conforms to the Lotus/Iniel/Microsoft Expanded Memory 
Specification (EMS). And included with your board, is DacEasy 
Lightning , a disk-caching program {PC Magazine's 1986 Editor's 
Best) that retails at S69.95, yours absolutely FREE. 



Lucid 3-D™ 


All new. by DacEasy, version 2.0. the most in- 
credible spreadsheet value. Simple to use 
(even for beginners!), yet remarkable for its 
three dimensional capacity and beautiful 
graphics. Transport accounting data into Lucid 
for budgets and proposals without ever re- 
keying. Winner of the coveted PCMc^azine's 
Technical Excellence Award (1987) and Home 
Office Computing Editors’ Pick (1988). 


See your local Dealer or 
calL 

1-800-877-8088 

(In Canada, call 519-747-9633) 

Also ask for your FREE People's Choice 
catalog on the entire line of DacEasy 
software and hardware. 

^ DacEasy Insllco 

17950 Pmton Road • Suhc 800 • Dallas. Tx 75252 
214-248-0205 Fax 214-250-5752 

See us at Spring Comdex 
in Chicago at Booth #8222. 

•Uncontliiional 30 Day Money Back Guaramee on all 
products bought directly from Dac Software (less shipping 
charges) Minimum Hardv.are Requirements: IBM PC or 
100% compatiMes. Other spcciTications may vary by prod- 
uct. •IBM. MS-DOS. Locus. Intel, .Micrusofi. Rcdodex and 
are registered trademarks of their respective coqwraUoas 
• DacExsy, Lucid 3-D. Breakthru 2H&andRcJodex Uve! are 
trademarks of Dac Software. Inc Copyright 0 1989. by Dac 
Software. Inc. All rights rcsers ed 

Aak for operator #113 



DacEasy’s newest way to save time and keep 
track of people, places and events at the touch 
of a key. For any home or office, there’s never 
been an easier, more organized way to create, 
update and print Rolodex cards, custom labels 
and envelopes. Instant lookup (pops up over 
any other soft^’arc) for tip of the tongue infor- 
mation. Bring your Rolodex cards to life! 








VIEWPOINTS 

■ JOHN C. DVORAK 


Crazy MISTAKES, 

PARTI 

From tales of copying ‘ ‘star dot star’ ’ to stapling floppy disks, Dvorak’s heard ’em all. But if 
you can top these funny anecdotes, he’ll have materialfor Part 2. 



O nce in a while, we have to look at 
this industry and ask ourselves if 
its growth is hampered by the lack 
of computer literacy. The indicator is the 
crazy stories you hear from the people in 
customer support. Many mistakes stem 
from simple misunderstandings, some 
from illogical assumptions. Most are 
caused by either ignorance or stupidity. 

I’ve collected some of the furmiest anec- 
dotes and encourage you, dear reader, to 
send me other examples. 

The most-told story is about the guy 
who literally tears the floppy from the 
sleeve and complains about the difficulty 
he has inserting it into the drive. I’m sure it 
happens. But how about a story I gathered 
from 47th Street Photo executive Bobby 
Otbach: 

A guy calls the support line complaining 
that his disk drive won’t read the disk. He 
says he followed the instructions in the 
manual to the letter. ' '/ inserted the disk 
into the drive . It said insert the disk into the 
drive, okay? Then / got up and closed the 
door to the office. It said close the door. ’ ’ 
Another common mistake occurs when 
telling someone to copy a disk by typing 
“COPY and hitting Return. It looks 
good in print, hut over the phone the tech 
support guy says what they always say: 
“Type copy star dot star and hit Return.” 
The user then types “star dot star” and 
gets nowhere. 

Brian Roemelle at Ariel Corp. told me 
that some fellow couldn’t figure out why 
he was having so much trouble mnning 
programs on his hard disk. Apparently he, 
too, had taken instructions too literally. He 


created a subdirectory named “root,” 
which he used as his root directory (get it?) 
and a subdirectory called “subdirectory” 
for all files that belonged in a subdirectoiy . 

From Vadim Yasinovsky, honcho at 
Clear Software, I got the story about the 
unnamed New York computer guru/con- 
sultant who couldn’t figure out why none 
of his complex database programs would 
run right. Someone looked at his disk, and 
it turned out he had all the files of all his 
numerous programs in the root directory, 
causing all sorts of conflicts. 

“Why don’t you put these things in sub- 
directories?” someone inquired. The 
guru, somewhat irked, told him bluntly; 
“My hard disk didn’t come with that op- 
tion!” 

Then we have the story about the person 
who, when confronted by the message 
“Click mouse button here,” put the mouse 
up to the screen and clicked it there. 
Sheesh! 



It somehow reminds me of a scene from 
the movie Star Trek IV. When Scotty — 
flung back in time — gets confronted by a 
Macintosh, he picks up the mouse and 
talks into it! People at Apple report that 
many first-time users wave the mouse in 
the air, expecting something magical to 
happen. 

Yasinovsky also told me about the time 
he told a customer to send him a copy of a 
disk. The next day he received a photo- 
copy of the disk! 

Among the other stories that abound is 
the one about the computerist who uses a 
magnet to hold the disk against his com- 
puter and wonders why he has problems. 
Then there’s the woman who sent a defec- 
tive disk back to the vendor. The note ex- 
plaining the problem was stapled to the 
disk. 

More-common mistakes, like acciden- 
tally copying an old COMMAND.COM 
file to your hard disk from a floppy, can 
happen to anyone. The result is usually di- 
sastrous. 

Some people can’t figure out why a dai- 
sy wheel printer can’t do dot matrix graph- 
ics. People see error messages such as 
“IF-END STATEMENT MISSING.” 
Then they complain to the vendor of the in- 
terpreter asking, “On what line?” 

You have to wonder if our ability as hu- 
mans to communicate has peaked and is 
now going downhill to the point that one 
will have to show, step by step, how to do 
anything. Useful written instructions are 
rare. If you have any anecdotes like these, 
send them to me and I’ll get you a genuine 
Dvorak pocket protector. 
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EXCEED THE LIMIT! 

PCSG 


Microsoft Breakthru 286-12 
Mach 20 8.7 



(Equivalent to AT Running at X MHz) 


Supports the IBM PS/2 Model 30, PC, 
XT — Compaq DeskPro, Portable — 
AT&T 6300— Ikmly 1200—Zenltb 
PC’s and most 8088 or 8086 macbtues 
operating at dock speeds up to 
lOMHz. 

Fastest 

The SOTA 286i is the Cutest accelerator you 
can buy for your PC. Fastest, because it uses 
the latest VLSI technology to squeeze maxi- 
mum performance from its on-board proces- 
sor. Packing 80286 power into your personal 
computer the SOTA 286i delivers performance 
rivaling that of a new 386 machine. Twice as 
Cast as an IBM AT, the SOTA 286i performs up 
to 15.3 times Easter than an IBM PC-based on 
Norton SI. 

Most Compatible 

In Eact, speed is just the beginning. The SOTA 
286i is the only tuibo board to earn the title 
Universal Accelerator. The same board 
that works in the IBM PC will also work in 
the Compaq DeskPro, AT&T 6300, PS/2 
Model 30 and the list goes on. Not only that, 
the SOTA 2861 Is compatible with every add- 


on board in your system. Networks, video 
adapters, 3270 emulation boards all function 
flawlessly. And, the SOTA 286i folly supports 
the new EMS 4.0 memory standard. No other 
manuflicnirer offers this level of compatibility. 
No one! 



(^/2 Upgradeable 

Included on the SOTA 286i is a l6-bit expan- 
sion connector for attaching such options as 
the Memory/l6i. With its on-board RAM 
conflgurable as either EMS 4.0 or extended 
memory the Memory /I6i is Ideally suited for 
those new memory intensive programs. Ifou 
can even run AT spedflc programs such as 
IBM OS/2 and Professional ORACLE. A 
second feature connector is provided for the 


Floppy I/O Plus. This multimedia disk con- 
troller supports both 3'6 ' and 5'A " disk 
drives. It also contains both a parallel and 
serial port. A complete solution to your 
computing needs. 

Outstanding Engineering 

SOTA Ibchnology has been acclaimed as a 
pioneer in the field of OS/2 compatibility. 
SOTA's first accelerator, the MotherCard 5.0, 
was the first andupuntil now — only 
product to run IBM OS/2 on a PC. It was 
nominated for product of the year 1987 in the 
field of technic^ excellence. The SOTA 286i is 
the next generation of accelerators horn SOTA 
Ibchnology. So why buy a product from our 
competitors that oSers half a solution, when 
you can buy the bstest, most compati- 
ble, most expanilable accelerator available. 
The compute solutiou-tbe SOTA 2861! 

S#TA 

fnn or TBi ART ncBNpiocv 

SOTA 'ftchnoli^, Inc. 

657 North Pastoria Ave. , Sunnyvale, CA 94086 
TEL: (408) 245-3366. FAX: (408) 245-0922 


SOTA 2861 Is s trsdsfnsrkof SOTA ISchnology. Inc. All othsf pfoducts msntlonsd are trademarks of their respective manufacturers. 
SOTAaaei wu mn «< IBM PS/2 Model 30. CIRCLE 528 ON READER SERVICE CARD 



VIEWPOINTS 

■ JOHN C. DVORAK 


InSII* TRACK 


Watch out for Big Blue’s Big Bang 


N one of it surprises me, A 2,000- 
page report from International 
Technology Group (Los Altos, Calif.), 
entitled IBM Directions, says that the 
main goal of IBM through 19% is to 
stem the trend toward standalone com- 
puting. The entire MCA strategy, says 
author Brian Jeffery, is to create a fancy 
environment of clustered coprocessing 
workstations running off a host. The 
heck with one computer/one person. 
Look at what Metaphor is doing and 
you’ll get some idea of the new IBM ap- 
proach to small systems . Look for a com- 
plete change in the product line sched- 
uled for 1991-92. According to the 
$7,500 report, the new line is code- 
named the “Big Bang.” Think about 
the reference and you’ll see IBM’s hid- 
den agenda. Until then, IBM will subtly 
revamp the product line every 12 
months. Call ITG at (415) 941-2433 for 
information on how to get the report. 

With the sudden departures of King, 
Maples, Lyons, and Lowe from Entry 
Systems, followed by the installation of a 
new ESD boss from the mainframe side 
of the company, it’s obvious that the 
good old days are over. (Didn’t the old- 
time IBM watchers tell us to expect 
this!?) In the near term. Model 3()s will 
continue to be sold and things will look 
unchanged. Long term, IBM’s role as a 
leader in the industry, if it is to continue, 
will be oriented toward de-emphasizing 
the powerful sii^le-user system. The 
fact is, the powerful single-user system is 
getting too powerful too fast! 

This brings me to a rumor I heard 
twice in the last week: IBM is expected to 
consolidate the PS/2 series of machines. I 
was told to watch for the disappearance 
of the Models 60, 70, and 80 in favor of 
a new Model 90 and a yet-to-be-an- 
nounced Model 1(X). Apparently the 50 


and 30 will remain in some form or other. 
At flrst 1 shook my head; then I thought 
about it. Did 1 know anyone who has ever 
bought a Model 60, for example? No. 
Everyone talks about the Models 70 and 
80, but who uses them? I know of plenty 
of 30s and 50s around. I conclude that 
this conjecture is a possibility. I men- 
tioned it to Brian Jeffery and he thought it 
was hogwash. We’ll see. 

Whatever the case, we’re in a ship 
without a rudder, and we haven’t been 
told because the captain already jumped 
over the side. If IBM isn’t going to pro- 
vide direction (other than beat a path 
back to its mainframes), then who is? 
Since the introduction of the PC in 198 1 , 
the hardware makers have conceded the 
leadership role to IBM, and no real at- 
tempt to achieve a new direction was 
ever mounted. Now all we have ate le- 
gions of sheepish foliowers who keep 
staring, bug-eyed and catlike, at IBM, 
hoping for a sign. ‘ ‘What do we do next, 
Jeb?” Answer: Pray for rain. No wonder 
users are flocking toward the Macintosh. 

If It Walks Like a Duck Dept.: I’ve 
had it with the new copy protection 
scheme. Especially when the disk says 
“Not copy protected.” What I’m refer- 
ring to are packages that have a key code 
that needs to be entered during program 
execution or during installation. Folks, 
this concept is more irritating than 
physical copy protection schemes! Lose 
the sheet with the codes and you may as 
well toss the package. Since documenta- 
tion is the first thing that gets tossed or 
lost, vendors who use this technique are 
flirting with trouble. Game makers, in 
particular, should find another solution. 
Scavengers of the Mutant World, for ex- 
ample, tells you to look up words in the 
documentation. Half the time, the un- 
clear directions to find the words fail. So 


you enter the wrong word; you’re called 
a pirate by the game and then have to go 
through an elaborate restart. I tossed the 
game in the trash. Then I ran into a com- 
pany with a menu program (of all 
things!) that used the same technique, 
and I couldn’t get the thing to install be- 
cause of the code. This concept is a bad 
idea, and users should reject it. 

Genuinely Interesting Software 
Dept Here’s one of those nicely done 
packages that you see once in a blue 
moon. Grad student Bob Simmons spent 
3 years developing three inexpensive but 
quite elaborate systems: CoPlot, a scien- 
tific graphics package; CoDraw, an ex- 
cellent technical drawing package; and 
CoStat, a superb statistics package. If 
you’re in the market for some slick scien- 
tific/engineering software, then get 
these systems. This is perfect software to 
create those scientific drawings and 
graphs for that thesis you haven’t fin- 
ished! Also, if you are a developer who 
wants to see a superb use of tbe mouse 
on a PC, then you should check out this 
stuff. Each package is $99, and Simnxins 
will sell all three for $249. Don’t let the 
low price fool you; this is excellent soft- 
ware. Write to Cohort Software, P.O. 
Box 1149, Berkeley, CA 94701 , or call 
Simmons at (415) 524-9878, 

More Genuinely Interesting Soft- 
ware Dept.: For over a year. I’ve been 
meaning to say something nice about 
Lattice Secret Disk II ($79.95 from Lat- 
tice Software, 2500 S. Highland Ave., 
Lombard, IL 60148; phone (312) 916- 
16(X) or (800) 533-3577). I’ve been wait- 
ing to get that Round Tuit in the mail 
(joke alert!). This package is an exquisite 
way to create encrypted and secure files. 
It creates a virtual disk on a hard or flop- 
py disk; the virtual disk appears when the 
program and password are executed. 
Very elegant. Highly recommended. 
By the way, look for Lattice to roll out a 
killer version of their once-dominant C 
compiler in the months ahead. US 
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Our newest soft 
like the software 



mire \roites just 
yoitre using now 


We’ve always thought that one of 
the biggest problems with personal 
computing is that a computer doesn’t 
process information the same wa^ that 
a person processes information. 

And in the struggle between the 
two , the computer usually wins . 

Enter the Lotus*Agenda* personal 
information manager. 

Agenda’s flexible design lets you 
dump tos and ideas into your PC with 
out structuring them in advance. 

You can arrange the information 
any way you want. So you can gain 
insight, 
formulate 
new ideas, 
and find 
answers 
you need. 

And as a 
result, 
manage 

projects, people and information better. 

How does Agenda work? First, 
enter items of information into Agenda. 

Then create categories where 
you want all the information to be filed. 


^ Re View Category Prtni UbMy System Qua 

New. Remove. Position, Ass^t. Dtocard. Untkscard 


Scratchpad 

Who issues 


• Fofwam product companeon ariictes (0 
Joan 

• Joan • Competitive lieefung 


/ Can we gel the cost of goods soid under 
$12? 

• Idm •Mstenais 


o Bob wi present tervpoiniincsfiuves 
program at salee conference 

•Bob • Bonus OoAars 


• .. . ... ; 

• Tbm • Distnbotion 



Pricing 


• Oectaon needed on reeeerch budget by 
end of this week— discuss options with 
JimandJoen 

• Jim • Research 

Joan 

J 


Enter Items qT iriformaiion manually, import them electronically, 
or use thepop’up capability while in another program. 


FiarO. AGENDA FILES MSSUES 

iOyrw.on 

06/21/88 1100 




Kiionty 

wnon 


•Research 

• Decision needed on 
research budget by end of 
this week- discuss opoons 
with Jim and Joan 

•High 

•06/2SB6 


• Competitive Tracking 

• Forward product comparison 
amciestoJoan 

•Low 

• 07/07/80 





When 1 


•Distf«uOon ^ 

e Do Tom and Bob itw* we 
need to ac^ distrkiution 
mo^ 

•High 

•06/22/88 


•Bonus Oolars 

e Bob wiS present tervpomt 
incentivee program tl safes 
conference 

• Medium 

•06/29/88 

J 


Agenda automatically files items in all relevant Categories, 
then you can View information from different perspectives. 


Voila. Agenda will do all your filing 
automatically. And if an item is relevant 
in more than one place. Agenda will put 
it in several categories at once. 

What’s more, if you change an item 

anywhere in 
your file, 
all other cat- 
egories that 
have the 
same item 
will also 
change auto- 
matically. 

This makes it easy to view evolving 
data in different ways so you can discover 
new relationships and pinpoint informa- 
tion that’s important to you. 

For $15, we’ll send you an Agenda 
demo kit or videotape. Just call 1-800- 
345-1043 and ask for demo kit AKO-3058 
for the 3.5" ver- 
sion or AKO- : 

3053 for the 5.25" = 

version, or you \ 

can ask for AKO- s 

3063 for the 
videotape version. 





Introducing Lotus Agenda 

Agenda and Agenda Demo Ki( require an IBN(* PC or compatible, with &40K and a hard disk. DOS 2.0 or higher Lotus and Agenda are registered trademarks of Lotus De\'elopment Corporatkm. IBM is a registered trademark of IBM Corporation. 






Sometimes, even on the best 
planned LAN, everybody doesn’t 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Unless you have R2LAN™- from 
the makers of CROSSTALK! 

Sometimes a 



With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
thing on your own screen, and 
either of you can make a change 
from your own keyboard-and 
both of you will see it immediately. 

That’s the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with R2LAN. 

In fact, R2LAN lets you treat 
any PC on the network as if it 
were your own, updating data 
files, troubleshooting, or just 
sharing data. 

LAN’s were meant to bring 
people together. There are greater 
benefits than just sharing periph- 
erals and transferring files. At 
least there are if you’re using 
R2LAN from CROSSTALK. A 
small change in your equipment 
can make all the difference. 
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R2LAN 

CROSSTALK COMMCMCATIO.NS 
1000 Holcomb WxkkIs Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 

A Divihidii nf Digital Communicaliim!, AsstK'iales. Im cicCI 
An NVSE listed c<inipany. For a copy of the annual 

ivpnri nr furihcr information call 404 442*4000, 

CKoSSTAlaK isa regisieretl trademark of Digital 
( iimmunHatinns ANMwiates. Inc. R2LAN isatrade* 
mark of Digital ('ommunicatiimsAsMK'iate.s. Inc. 
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VIEWPOINTS 

■ JIM SEYMOUR 


A GUIDE TO PIMs, 
PART 2 



To satisfy your personal information management needs, try a two-tiered approach: 
Grandview for structured data and MemoryMatefor spontaneous, unpredictable notes. 


I n the last issue, I wrote about my per- 
sonal experience wandering through 
the software jungle of PIMs, or person- 
al information managers. I find PIMs the 
most useful new category of PC software 
to have come along in 2 or 3 years. And yet 
for many users — myself included — the 
hype that has accompanied their introduc- 
tion has often obscured their value and 
made choosing the right product more, not 
less, difficult. 

The result for me — just as for many of 
those I woric with — is that I wound up re- 
fusing to make a single choice. Instead, 
I’ve settled on two PIMs for my own work. 

That’s because my needs are divided 
into two areas. The first consists of rela- 
tively structured data — but when I say 
structured, I mean in form only, not con- 
tent. The second is spontaneous and un- 
structured, unpredictable in form as well 
as content — “interrupt-driven,” to use a 
computer-business cliche. 

ORGANIZING ORDERED DATA For 

the first category, the relatively structured 
woric, I chose Symantec’s GrandView. If I 
had to use only one PIM, it would be 
GrandView; indeed, if I had to choose just 
three or four programs for all my work on 
the PC, GrandView would be on my list. 
It’s that good. 

It’s easier to understand how I use 
GrandView if I cast an apparent slur on it: 
it’s a glorified outliner. If you’re outline- 
phobic, scarred forever by bad experiences 
with Mrs. Smerdly in seventh-grade En- 
glish, you’re not likely to think that’s 
much of a compliment. I find outlining 


programs — such as GrandView’s spiritual 
ancestor, ThinkTank — enormously pow- 
erful and useful. But never half so power- 
ful and useful as I’ve found GrandView. 

How do I use it for “structured” infor- 
mation? 

Example 1: I help run an organization 
with many employees, all of whom get 
regular performance evaluations. Even 
though only a small number of them report 
directly to me, I am involved in the evalua- 
tions and salary reviews of about 50 people 
through a secondary-review process. 

That means I need a way of keeping 
notes on what I observe about the perfor- 
mance of those 50-odd people. I use a 
GrandView outline, which has a first-level 
entry for each person’s name. Under that 
entry I add quick notes. Each note begins 
with the date and is added to the end of that 
person’s section, so my notes are automat- 
ically in chronological order. 

For scheduled evaluations and for those 



more-frequent, informal, sit-down-and- 
let’s-chat sessions, I open and print out the 
entries for the person I’ll be meeting with. 
Thus, I have ^1 my recent notes on that 
person’s performance at hand. 

I used to use a huge deck of index cards, 
which was enough to drive me nearly 
crazy . . . with the inevitable effect that I 
made fewer notes, at longer intervals, than 
I should have. Now it’s so quick and easy 
that I stash notes almost every day; some 
days, 1 add a dozen notes to the file. 

Example 2: Every meeting needs an 
agenda; dmost every meeting needs a fol- 
low-up memo on what was agreed upon. 
But few of us have the time to save time by 
drawing up and distributing those agendas, 
let alone sending out summaries of “action 
items” afterwards. 

I use GrandView to knock out fast agen- 
das. Its support for the typeset-look fonts I 
like to use with LaserJets makes those 
printed agendas neat and crisp. During 
meetings, I annotate the printed agendas 
by hand. Then I fold the annotations into 
the GrandView outline on the computer, 
reprint it, and send it out again in its ex- 
panded form to the participants. 

Yes, when I’m really busy, I have 
someone else do the middle and last parts 
of that work — taking notes at the meeting 
and folding those notes into the Grand- 
View outline for the printed follow-up. But 
the whole process is so quick and direct 
that I usually do it all myself. 

I use GrandView in many other ways as 
well, but these examples show how pow- 
erful it can be, and how useful it has be- 
come to me. 
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VIEWPOINTS 


■ JEVf SEYMOUR 


THE PRINCE OF POP-UPS The sec- 
ond PIM I’ve adopted is Broderbund Soft- 
ware’s MemoryMate, which I use for 
quick pop-up notes in the second, utterly 
unstructured category of my work. 


If GrandView seems to me the Rolls- 
Royce of PIMs, MemoryMate is the 
Volkswagen: it’s cheap, reliable, and ut- 
terly functional. 

It takes only about 90 kilobytes of 



data according to your 
specific needs. 

Adx anced software technol- 
ogy that gi\ es \ ou— through 
multiple windows— the 
power to navigate through 
a maze of information. Or 
find preci.seK’ what you're 
looking for. track people 
and projects in the formtit 
you define. E\'en generate 
strategies and plan viable 
new .solutions ba.sed on 
past performance. 

.An easy, time-sa\ ing, smart 
way out— into the interface 
of tomorrtw. Ciurents. The 
amazing new Personal Infor- 
mation .Manager that will lead 
you into the ftiture. 

To order or for ■ — 

more information 
please ctill 
201 - 530 - 4666 . 


Currents 


JENSEN -JONES INC. 

Pai k\\ a\' 109 Oflice Center 
Newman Springs RDatl 
Red Bank, M 0”01 


WHEN IT SEEMS 
LIKE THERE’S 
NO WAY OUT... 

You need Cuirents. The 
remarkable new Personal 
Information .Manager that 
will lead > ou out of the 
maze of facts ;ind figures 
that clutter your world— 
into a position of total man- 
agement control. 


.A program so flexible you 
can organize information 
more etisily thtin e\er 
before. With powerful dat;i 
management facilities you 
can use to stttre and track 
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RAM. And if you’ve got some LIM EMS 
4.0 memory available in your machine, as 
I do, it takes only about a third of that 
amount. I think both figures are reasonable 
prices to pay for MemoryMate' s consider- 
able pop-up functionality. 

I use it constantly for quick notes when 
I’m on the phone, or just after someone’s 
left my office when I want to capture the 
essence of their ideas and our talk. I can get 
about four screenfuls of information into a 
single MemoryMate note (though I never 
knew how long its notes could be till I did 
some testing for this column: I use 
MemoryMate for short notes). 

In fact, I use only a fraction of Memory- 
Mate's capabilities. I like its ability to con- 
struct a tickler file and add items to it, but I 
don’t use its hypertext linking or screen- 
form generation. And there are probably 
lots of other features I’ve never discov- 
ered. 


■ If Gram/K/ew seems to 
me the Rolls-Royce of 
PIMs, MemoryMate is 
the Volkswagen: it’s 
cheap, reliable, and 
utterly functional. I 
use it constantly. 

MemoryMate lets me retrieve informa- 
tion quickly with easy searches, and it lets 
me do a second search if my criteria were 
too sloppy the first time and I got too many 
hits. 

Those two PIMs handle everything I 
need from a computerized personal-infor- 
mation-management system. I couldn’t do 
such work nearly so well with any one PIM 
on the market. And having gotten used to 
how well these two tools work together, I 
can’t imagine doing without either one. 

I hope your journey through the PIM 
jungle is equally rewarding — and that 
these two columns have helped you focus 
your search more effectively . SE 
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EnaUe/OA omamws 
tw obslaidBS to 
bve oWce mitomatkm. 


If you start automating your office by looking at software, you 
may find yourself in a labyrinth. Start instead by looking at your office. 
What do you want your computer system to do? 

TVue office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It's called 
multitasking. And that's what Enable/OA will do. 

Kulmottifasklu/uiiilerDOSnow 

Multitasking is the way you work. Data flow is dictated by project 
formats and schedules. That's how Enable/OA works. And it's LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never ieave Enable/OA. 

Delivering the promise el OS/2 

You don't have to wait for OS/2. Enable/OA delivers multitasking 
now. under DOS or OS/2 or .Xenix. .And it will be ready to perform 
w ith evolving operating systems and hardware technologies. 

Enable/O.A will even read and write to the leading dedicated 
software packages, protecting your present investments and files. 


Eesr to learn, east to eso 

All applications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time— especially handy for laptop users. 

OIDco aotomaUon wHk Enablo/OA moans; 


■ Better information management 

■ Comprehensive, professional reports 

■ Uninterrupted data flow 

■ Sophisticated spreadsheet analyses 

■ Superior multitasking and windows 

■ On-screen hypertext documentation 

■ Versatile graphics 


Keying Is belietriag 


Tbuch F 10, and you can begin using Enable/OA. To prove it, 
well send you a free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 
For your copy and the name of your nearest Authorized Enable 
Dealer, call 800-888-0684, Dept. M. 


efialiteQ^ 

Office Automation Sottwan 




Windowing makes multitasking faster and easier. Enable OA gives 
you up to eight windows simultaneously. You're never more than a few 
keystrokes from any application or any data you need. 

Enablo/OA lets you cuslomize 

The Enable/DA menu generator will customize your system. Macro 
facilities let you record keystrokes and commands as you use them to 
simplify complex tasks and applications, 


Enabling 
America to do 
the Job better. 


Before 

you buy a printer, 

get a second 
opinion. 



“T/ie Quickwriter is a 24-pin 

printer built to run forever, very 
quickly” 

Recently, in PC Magazine's Fifth 
Annual Printer Issue, the editors 
gave our IBM Quickwriter their presti- 
gious Editors Choice Award. 

I'he competition was stiff and 


the testing demand- jT-kTiyr *1 v * TIl • 

ing. In selecting the I-DM i^UlCKWriter rTlllter ^lete PC Magazine 


automatically, in seconds, and that it 
could do multi-part forms and spreadsheets 
beautifully, they simply concluded: 

. this is a printer without peerP 
To see the IBM Quickwriter in action, 
see your IBM Authorized Dealer or your 
IBM marketing representative today. 

For a copy of the com- 


Quickwriter as the creme de la creme of 
its class, the knowledgeable lab experts 
at PC Magazine scrutinized printers 
of virtually every brand name, with every 
speed, and at every price range. 

It was under these conditions, and 
in a very tough category, that the 
Quickwriter came out of the pack with 
Hying colors: 

“...IBM has hit on a winner..'' 

When they chose the Quickwriter 
as number one, they considered the look 
of its crisp executive type and the 
quality of its graphics, with either film or 
fabric ribbon, and this is how they 
described what they were looking at: 

“It's gorgeousP 
^lien they examined our 
Quickwriter for design, durability, speed 
and ease of use, they used some very 
impressive language: 

“IBM designed this obviously 
heavy-duty device to run without 
fail for a very long timeP 

And when they saw that our 
Quickwriter was the fastest IBM impact 
personal printer ever, that it was the only one 
that could go from letterhead to envelofies 


review, or to find the dealer nearest you, 
call 1 800 IBM-2468, ext. 118. And put 
vour monev on a .ii 


winner. 
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Why Pay More? 


“You can have the power and performance 
of the IBM PC/AT for half the price/’ H 



ALTEC-286/10 $ 875.00 

ALTEC-XT/ 10 TURBO ALTEC-286/12 $ 975.00 ALTEC ZIP -386/16 $1795.00 
SYSTEM $595.00 ALTEC-286/16 $1275.00 ZIP -386/20 $1995.00 


• 808S-1 PROCESSOR 
•4.77/10 MHz DUAL SPEED 

• 540K RAM 

• 150W POWER SUPPLY 

• 1 SERlAL/1 PARALLEL/1 
GAME PORT 

• CLOCK / CALENDAR W / 
BATTERY BACKUP 

• 84^EY KEYBOARD 

• 360K FLOPPY DRIVE 
•PHOENIX BIOS 


• 80286 PROCESSOR RUNNING AT 
6/10 OR 12 OR 16 MHz 

•512K RAM 

• 80287 SUPPORT 

• DUAL HDD/FDD CONTROLLER 

• CLOCK/CALENDAR WITH BATTERY 
BACKUP 

• 200W POWER SUPPLY 

• 1 SERIAL/1 PARALLEL PORT 
•1.2MB FLOPPY DRIVE 

• ENHANCED 101 KEYBOARD 

• PHOENIX/AWARD BIOS 


TO ORDER, CALL 800-255-9971 

International inquiry : 213-888-9100 
Technical supp^ : 213-888-0269 
FAX : 213-888-6687 


A 


*80386 PROCESSOR RUNNING AT 
8/8/16 OR 20 MHz 
•1MB RAM (EXPANDABLE TO 8MB) 

* 80287 / 80387 SUPPORT 

* DUAL HDD/FDD CONTROLLER 

* CLOCK/CALENDAR W/BATTERY 
BACKUP 

* 200W POWER SUPPLY 

* 1 SERIAL/1 PARALLEL PORT 

* 1.2 MB FLOPPY DRIVE 

* ENHANCED 101 KEYBOARD 

* PHOENIX/ AWARD BIOS 


ALTEC 

Technology Corp. 


5751 RickentMck«r RomI 
LotAngelM, CA 90040 
MON - FRI 9-6 
SAT 10-4 


•All Prlc«t and specifications ars subject to change sdthout notice. 
•ALTEC can not be responsible for errors In typography or photography. 


•We reserve the right to subsbtute equivalent parts. 
•All brand of product names are trademarks or regis- 
tered trademarks of their respective company. 
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VIEWPOINTS 

■ WILLIAM F. ZACHMANN 


Music is the best 



The importance of music in the world of computers and business is as yet unsuspected. In the 
future, though, it could create new and exciting ways to analyze and interpret information. 


I n the piece entitled “Packard Goose” 
from Frank Zappa’s rock opera, Joe's 
Garage, a young woman identifying 
herself as "the girl from the bus” says 
simply. “Information is not knowledge. 
Knowledge is not wisdom. Wisdom is not 
truth. Truth is not beauty. Beauty is not 
love. Love is not music. Music is the 
best!" While that notion may seem ex- 
treme, music may have a significant role to 
play in the world of computers and busi- 
ness before long. 

The point where ipusic and computers 
meet is called MIDI (Musical Instrument 
Digital Interface). Developed by synthe- 
sizer manufacturers, MIDI is a standard 
hardwate-and-software interface for con- 
necting computers to sound-producing 
electronic components and performance 
instmments. MIDI stems from the back- 
ground of musical performance and re- 
cording; it effectively standardized what 
was previously a diverse and incompatible 
collection of electronic synthesizers and 
related components. It is a key element in 
the shift from analog toward digital sound 
production, recording, and reproduction 
techniques that is revolutionizing the re- 
cording, movie, and entertainment indus- 
tries. 

THERE’LL BE CHANGES MADE A 

fact not yet much appreciated, however, is 
that, with continu^ advances in related 
technologies, MIDI will have important 
applications in business. It is one of a num- 
ber of related digital technologies that will 
eventually open the door to a spectacular 
range of new applications for computers. 


The most immediately accessible of 
these may prove to be in the area of desk- 
top presentation systems. Still in its infan- 
cy, desktop presentation uses a PC, typi- 
cally with a large high-resolution screen, 
as an alternative to the flip charts, over- 
head transparencies, or 3Smm slides typi- 
cally used in sales and projects presenta- 
tions, reports to management, educational 
institutions, and so forth. As desktop pre- 
sentation technology matures, it is virtual- 
ly certain that these older methods of pre- 
senting information will be replaced by 
computer-based alternatives. 

The MIDI interface, combined with 
increasingly powerful yet inexpensive 
sound-generation modules (or synthesiz- 
ers, as they are more typically called) 
make it possible to add sound and music to 
these presentations. Unlike prerecorded 
music of the sort that typically accompa- 
nies the expensive, multiprojector, multi- 
media corporate-image slide shows that 



have become an essential corporate rit- 
ual — at least in the United States — MIDI 
offers the ability to dynamically, even in- 
teractively, manipulate the music pro- 
gram. 

ALL THAT JAZZ With MIDI, the com- 
puter controller ” plays” the sound synthe- 
sizer. Unlike in a conventional analog re- 
eording, such as a vinyl record or a 
magnetic tape or cassette — or even a ttKxl- 
em digital record, such as a compact disk 
player or digital audio tape (DAT^ record- 
ing — the signals sent over the MIDI inter- 
face actually tell the electronic “instru- 
ment” what notes to play and how loud 
and how long to play them. 

The sequence and combination of 
sounds generated by information passed 
over the MIDI interface can therefore be 
manipulated in real time by the controlling 
computer. Combined with a sophisticated 
synthesizer, it can not ortly reproduce the 
sounds of a jazz combo or a symphony or- 
chestra but can also create a variety of 
sounds that no real instrument is capable of 
producing. 

Assuming that current trends in price 
arrd performance continue, in only a few 
years a salesperson calling on a customer 
in his or her own offiee may, with the aid 
of a portable computer and synthesizer, 
give a presentation about the company and 
its products that can be accompanied by 
sound and music. 

ACCENTUATE THE POSITIVE A 

mote exotic but possibly even mote valu- 
able music application may be found in the 
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VIEWPOINTS 



Air 

Tratlic 

Control 


areas of training and motivation. 

It was not by accident that ancient Bud- 
dhist texts claimed that enlightenment 
comes by way of the ear. Sound has a mo- 
tivational and emotional impact on people 


that is far more immediate than visual 
stimuli. Just think about the role that a mu- 
sical sound track plays in setting the emo- 
tional tone of a film. In the future, when 
MIDI is combined with voice synthesis, it 
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will serve as a powerful stimulus and feed- 
back mechanism that will harness the mo- 
tivational power of sound in learning situa- 
tions. 

SOUND ADVICE Another idea that may 
sound even more speculative could prove 
to be the most valuable one of all — the de- 
velopment of ways to represent informa- 
tion as sound! Just as the transposition of 
rows and columns of numbers into a visual 
representation as a graph or scatter dia- 
gram may make it much easier to discern 
the underlying pattern of the data, so the 
transposition of information into sound 
may turn out to be similarly useful for ex- 
pressing numerical data. 

Crazy as that may seem, it has already 
been done — with quite interesting results. 
Darryl Gammil, of Gammil Records in 
Denver, Colorado, has produced sound 
tapes where key techirical variables such as 
(MIy stock price and volume, insider buy- 
ing and selling, achievement of new highs 
and lows, and intersection with SO-^y 
moving averages are translated into musi- 
cal sounds. The pattern of the data literally 
“plays” the synthesizer. Price and volume 
controls the melody and intensity of the 
piece, for example, while a new 13-month 
high or low generates a cymbals crash. 

Interesting as Gammil's tapes are, they 
are no more than early explorations in rep- 
resenting information in sound. What’s 
more, they are as yet available only in a 
prerecord^ form. 

INTERACTIVE AUDIO In time. MIDI 
will make it possible for anyone who wish- 
es to do so to experiment with creating au- 
dio and visual representations of complex 
data and to do so interactively, trying out 
different combinations of data series and 
sound to find those that best exhibit the es- 
sential pattern of the information. 

Whether or not any of this has anything 
to do with knowledge, wisdom, truth, 
beauty, or love is beyond me. That com- 
puter-generated music via MIDI may open 
the door to some remarkably practical and 
useful ways of analyzing and interpreting 
information in business, however, is far 
more likely than anybody at present sus- 
pects. Walking through that door may of- 
fer an unexpected competitive advantage 
to those who can find it. ES 
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PowerftilNew 
Protection Forlibur 
WuaUePCData 

Effortless software security system locks out unauthorized 
PC file accessing, viewing and viruses! 


Now, SoftSafe™ — the easiest-to-use PC data security program 
available — protects and preserves the int^ty of your sensi- 
tive computer files in four ways: 

Hard Disk Access Control 

With SoftSafe, all data on your hard disk can only be accessed 
by using a valid password. Each computer has one “Owner’,’ 
and only the Owner can add or remove up to 7 users. All hard 
disk information is fully protected from access, viewing, copy- 
ing or modification by unauthorized users even if your PC is 
booted from a diskette. 


Automatic File Encryption 

SoftSafe provides effortless file encryption. Simply save sensi- 
tive data to a subdirectory name that includes the word “SAFE" 
(i.e. C: /123/SAFE/BOB). It can only be accessed by the file 

creator or the computer Owner. 
It’s easy, automatic, and does 
not interfere with your 
programs. 

Virus Detection 


only 


100 


cicc oc a x3=ia::!:ii " 


option. It checks your critical system files for any tampering 
each time you boot (start) your computer. If infection is 
detected, ^ftSafe sounds an alarm and visually indicates 
which files have been attacked. You can then choose to KILL 
or IGNORE the virus. 


Screen Privacy 

SoftSafe even provides a solution to the problem of interrup- 
tions when working with sensitive data. With LOCKOUT, you 
simply hit the hot-key sequence and your screen is covered 
with the SoftSafe password display. Ilien only^r password 
will unlock the computer. 


Installs in seconds! Easy to use! 

SoftSafe is 1 00 % software — no compUcated hardware — 
one command installs it in seconds. It’s easy to use — no 
administration needed — and no program or system modifica- 
tions required. SoftSafe works on all IBM/PC/XT/AT, PS/2 and 
100 % compatibles running DOS 3.0 and up. 


lb order, return the coupon or call: 
(In New Jersey, call 201-584-8466) 


( 800 ) 346-7638 




Doing Business Since 1980 A Division of CW Marketing. Inc; 

The Acknowledged Leader I 
in the Computer Mail Order Industry. 
Call other Products 


W w wwwt¥g-nt 

PC/386 

16 MHz. 1024K Memory. 
200 Watt Power Supply. 
Enhanced Keyboard. 
1.2 MG Floppy Drive 


System w/1.2 Floppy & 40 M6 Drive . $2285 


Pictured Below PC 368 


Pictured Above PC 266 Turbo 


PC/XT TURBO 

10MHz, 640K Memory. 150 Watt PWR Supply, 
Keytfonics Style Keyboard, 1-360K Drive. 
AT Style Case. Monographics Card w/parallel 
Printer Port. Clock Card w/Serial Port. 
Mono Monitor w/Swivel Tilt Base 


PC/286 TURBO 

12 MHz, 1024K Memory. 

200 Watt PWR Supply. 

1.2 MG Floppy Drive. 

Enhanced AT-Style Keyboard, 

EGA Monitor. AT Multi 1/0 Card. EGA Card 


$1713 


System w/2 Drives 
System w/V20 MG Drive 
System w/1-30 MG Drive 


System w/1.2 Floppy & 40 MG Drive . . $2097 


MIT MONITORS, CARDS, MODEMS & KEYBOARDS 

(Drive S5M MIT A B Switch Box (Par/Par) 

360K& 2 Drives 630 MIT I/D Serial DIock 

!60K S 1 Drive & 20 MG 835 MIT I/D Serial-Parallel 

360K & 1 Drive & 30 MG 859 MIT Monographics Card 

Zero Wait State W/1024K. 1,2 Floppy Drive 1190 MITATMultil/0 

Zero Wait State W/1024K, 1.2 Floppy Drive 40 MG ,1575 MITXTMuttil/0 

itorW/SWTilt 95 MIT 1200B Modem (INT) with Software 

or 229 MIT 1200B Modem (EXT) with Software 

ir 345 MIT 2400B Modem (INT) with Software 

lEGACard 139 MIT 2400B Modem (EXT) with Software 

45 MIT Enhanced Keyboard 

229 MIT VGA Monitor 






INTEGRATIVE SOFTWARE 

Ability Plus $137 

Enable 2.0 369 

Framework 111 409 

MS Works 88 

PFS: 1st Choice 82 

Smart Software System . . . 385 
Symphony 409 

NOVEU 

ANW/2862.12 $1745 

ELS II 899 


COMMUNICATIONS 

Carbon Copy Plus $106 

CompuServe 

Subscription Kit 19 

Crosstalk XVI 87 

Crosstalk Mark IV 109 

Mirror III 49 

Remote II 87 

Smartcom II 79 

Smartcom III 136 

LANGUAGES 

MS Rocic CocDDitoc $176 


DESKTOP PUBLISHING 

Newsmaster II $38 

PagemakerS.O 459 

PFS: First Publisher 69 

Ventura Publishing 445 

PROJECT MANAGEMENT 

Harvard 

Project Manager III $349 

Microsoft Project 4.0 295 

Superproject Expert 409 

Tin>o|ioo3 0 31$ 


SPREADSHEET 

Cambridge Analyst $80 

HAL 85 

Lotus 1-2-3 Ver. 2.01 285 

Lotus Agenda 239 

Lotus Manuscript 299 

MS Excel 229 

MS Excel/Mach 20 Bundle 620 

MS Multiplan 4.0 116 

PFS Professional Plan 51 

Quattro 146 

SiinsrnalrJ 299 






Doing Business Since 1980 A Division of CW Marketing, inc. 

The Acknowledged Leader 
In the Computer Mail Order Industry. 

Call About the^^M^of other Products Not Usted. 
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PC/386 

16MHz.1024KMemwy, 
200 Wan Power Supply, 
Enhanced Keyboard. 
1.2 MG Floppy Drive 


$1899 


System w/t.2 Floppy & 40 MG Drive . . $2285 


Pictured Below PC 363 ♦ 


Pictured Above PC 286 Turbo 


Pictured Above PC/XT Turbo 





HARDWARE 



PRINTERS 


COMPUTERS 

DISKDRIVES 


Alps 


Okidata 


Amstrad 


Bernoulli Box 



$345 

182 + 

225 

PPG 640*1 

$775 

10 Meg 

$889 

Other Models 

Call 

320 

309 

PPG 640-2 

855 

20 Meg 

1250 

AST 


321 

439 

AST 


40Meq 

1598 

Turbo Laser 

3865 

390 

439 

Model 80 

1430 

Beta Ext. 20 MG 

1009 

Citizen Printers 


391 

609 

Model 140X 

2285 

Betalnt.20MG 

765 

120D 

145 

393 

899 

Other Models 

Call 

Seagate 


180D 

165 

Laserline 6 

1325 

NEC 


20 MG w/Seagate Gontroller 

265 

Other Models 

Call 

New Lasers 

Call 

Multispeed EL II 

1479 

251-1 40 MG 

435 

Diconix 


Panasonic 


Multispeed HD 

2299 

30MG'/5HT 

295 

150 

305 

1080 1 M2 

159 

Toshiba 


40 MG w/Controller 

439 

Epson Printers 


1091 1 M2 

179 

T-1000 

789 

Other Models 

Call 

EX850 

355 

1092 1 

319 

T-1200F 

1370 

Teac 


FX1050 

459 

1124 

319 

1200FB 

1569 

1.2 MEG AT 

85 

LQ500 

295 

1180 

185 

T-1600 

3375 

Floppy XT 

70 

LQ850 

555 

1191 

249 

T-3100E 

2899 

Toshiba 


LX800 , 

175 

Laser 4450 

1555 

T-3200 

. 3665 

3.5Dr720K 

79 

Other Models 

Call 

Other Models 

Call 

T-5100 

4795 

3.5 Dr 1.4MB 

99 

Hewlett-Packard 


Star Micronics 


T-5200 

6415 

AST BOARDS 


LaserJet II D 

3099 

NX 1000 Rainbow 

225 

Zenith 


Hotshot 

$310 

LaserJet Series II 

1785 

NX 1000 

165 

Supersport 20 . . . 

2429 

Six Pack Plus W/384K , . 

269 

PaintJet 

1085 

Other Models 

Call 

Supersport 286 

3445 

Xformer 

599 

ScanJet 

1525 

Toshiba 




AT Rampage 

379 

NEC 


321 SL 

489 

MUNIIUHa 

VGA 

245 

P2200 

355 

351 SX 

979 

Amdek 


VGA Plus 

329 

P5200 

. 505 

Express Writer 311 - . 

385 

210A 

$80 

ATI 


P5300 

679 

Page Laser 

2559 

410 

135 

EGA Wonder 

225 

Silent Writer 

Cali 

other Models 

Call 

NEC 


VIP VGA 

265 





Multisync II 

589 

Hercules 


NDVEU 


ACCESSDRIES 


Multisync Plus 

899 

Color Card 

145 


Altec Passive Hub 
AQUIU 8 Port Active Hub . 

AQUILAArcnetCard 

SMC Mdl120Arcnet Card . 
Other Boards 

w^se terminals 


$29 

.279 

125 

.125 

Call 


50 

85 


$295 

369 

439 


SCANNERS 

Complete 

400 

Half Page 

KEYBOARDS 

Keytronics 

KB5151 

KB5153 

KB101PIUS 


$139 

175 


Curtis 

Ruby Surge Suppressor 
TARGUS 
LAPPAC Portable 
Computer Case 

^ ^ MODEMS 

Anchor 

1200 B w/software . . , 

1200 EXT 

2400 B w/software , , , 

2400 EXT 

Hayes 
1200 . 

1200B 

2400B 

Prometheus 
1200B w/Software 
2400B w/Software 

24006 

US Robotics 


Multisync XL . 


Monographic System 
Models 


2199 

1289 

Call 



Other Models 
Princeton 
Ultrasync 
Ultrasync 16 . . . 

Max 12 

Maxis 

Samsung 

Sony 

1302A 

Multiscan (1303) 

Mitsubishi 
Diamond Scan 14" 

Diamond Scan 16" 

Zenith 

1490 

HARD CARDS 

Plus 

20 MG $509 

40 MG 645 

Passport 20 429 

FAX BOARDS 

Complete 4800 $225 

Complete 9600 389 
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The difference between our scanner and theirs 
is staring you right in the face. 


We developed the PC-based 
AT&T OVERVIEW™ Scanner because 
the world isn’t just black & white. We 
saw the need for a multiple applica- 
tion .scanner with screen resolution 
that was much better than existing 
scanners. 

Not only did the 64 gray- scale 
scanner we designed work extremely 
well for teleconferencing and 
image databases, it greatly improved 
the quality of desktop publishing, 
too. 

When people discovered that our 
scanner gave them much better 
picture quality than other scanners, 
much faster than similar scanners, 
without costing any more, they 


thanked us. 

We explained that our picture 
quality difference was due to our 
multi-bit 64 gray scale scanning 
technology 

And we added that our 80 dpi 
resolution was made up of “smart 
bits” that can 
deliver an 
apparent 
resolution 
as much as 
480dpi. 

Which is 
why our 
pictures can be 
reduced without moire patterns, 
unlike single-bit scanners. And 


people nodded their heads. 

We even mentioned that our 
OVERVIEW Scanner is the only one 
that can deliver a full-page gray scale 
image in 15 seconds and allow scan- 
ning of 3-D objects up to one-and- 
one-half inches high, from circuit 
boards to breadboards. 

But people just said “that’s nice, 
but what really interests us is that 
your scanner deliveis a picture that’s 
so much better than their scanner.” 

Who are we to argue? 

For more information, call 
1800 247-1212, Ext. 158. 

These images were primed using Aldus PagemakerBiO 
using ihe DHliK Laserport Card in cxmjunaion with an 
HP Lasa'iei Series II. EflWtive prim rcsrriution is 1200 dpi 
horizomai and 300 dpi venicaJ. 



AATsT 

The right choice. 
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VIEWPOINTS 


■ STEPHEN MANES 


Learning from 

A MOVING 
EXPERIENCE 

Haunted computers, decorator toner, errant jumpers, bouncing screws, puzzling 
switches — they’re all part of Manes’s eventful cross-country move. 



M oving across the country turns 
out to be a lot like developing 
software. Both processes induce 
obsessive behavior, take control of your 
life, and are impossible to do without ma- 
jor bugs. As I stare across the Monument 
Valley of Cardboard and contemplate the 
Mountain of Shelfless Clothing, I take a 
moment to reflect on what I’ve learned 
from it all that has anything whatsoever to 
do with computers. Quite a bit, it turns out: 

Paint it black? With great decisiveness, 
I determined to cut my moving bill by 
shipping my star<ross^ Okidata Laser- 
line 6 loaner back to the factory . 1 followed 
the repacking instructions to the letter; 
hey, I had done it once already for the ma- 
chine’s earlier incarnation. 

And somehow I spilled toner all over the 
carpet again. The carpet was doomed to 
die anyhow, but this was the last straw in a 
long history of toner woes. At that moment 
I vowed never to buy, use, or even ap- 
proach another machine with a separate 
toner cartridge. The all-in-one expenda- 
bles may cost slightly more in the long mn, 
but at least they won’t turn your toes black. 

Does the Knowledge Navigator point to 
the storage area? The fellow who packed 
my dishware, glasses and computer equip- 
ment was singularly unimpressed when he 
got around to wrapping up my trusty old 
PC. “A PC, huh?” he said contemptuous- 
ly. “1 got my kid a Macintosh.” 

“What does he do with it?” I inquired. 
“Nothing. He got bored with it. It’s in 
the closet.” 

Is my laptop haunted? Part I. While 
awaiting the advent of a truly lightweight 


DOS machine that offers some sort of writ- 
able medium. I lug around an old Toshiba 
1 100 Plus that I’ve come to love. With my 
desktop machine barreling along some- 
where on an interstate highway, I not only 
love but depend on the 1 100 a lot. And 
therefore didn’t bother paying my usual at- 
tention to the low-battery light, which 
tends to come on too early anyway. 

One final save before recharging. Oops! 
The juice is too low to tun the disk drives! I 
really should have believed that warning 
light. But I didn’t expect the machine to re- 
boot itself — or try to. Since it couldn’t read 
the boot disk, it simply went through its 
memory test, gave up, and tried again. 
And again. And again. Weird. 

Save your original packing materials? 
When you live in a New York apartment, 
finding a place to stash a huge carton is 
about as easy as finding your building su- 
perintendent when the pipes break. I had 
retained the original box for only the 



newest of the three monitors I own. It 
turned out to be the only carton in the entire 
shipment that displayed exterior dam- 
age — a seriously crushed corner. The 
monitor was fine, though. At least from 
the outside; I’m still working on digging 
up my color video card. 

Why the Micro Channel? The guy who 
packed my PC did a competent job. but 
when I unwrapped the thing, it made a 
rather faint rattling sound. Further investi- 
gation revealed the noisemaker to be a sin- 
gle plastic jumper sliding around on the 
motherboard. 

First reaction: sheer panic. There are 
any number of jumpers on the cards in my 
machine. There’s absolutely no way to fig- 
ure out the proper settings without spend- 
ing half an hour with each manual — as- 
suming I can find the manual, and 
assuming the manual is right. 

Second reaction: pure hope. A more 
logical analysis suggested that the chances 
were good that the Wandering Jumper 
hadn’t been doing anything much anyway. 
Chances were pretty good that since it had 
fallen off, it had probably been sitting on a 
single pin, rather than two, and was there- 
fore nonfunctional. All I’d have to do 
would be to boot up and find out. 

So I grabbed my trusty screwdriver and 
removed the screw covering the slot where 
my HatdCard should go. The slot-cover 
screw fell down into the machine and hid | 
itself under a bunch of cables. | 

With a Micro Channel machine, of | 
course, none of this ever would have hap- j 
pened. Micro Channel cards aren’t sup- | 
posed to have jumpers; they even plug in I 
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without screws. Maybe the missing-jum- 
per/missing-screw problem will be part of 
the EISA Diagnostic Olympics. 

Whatever happened to backup? As I 
hoisted the errant jumper and screw from 
the machine, 1 began to seriously worry 
whether my HardCard, which had been 
shipped in its original box, would work. 
It's supposed to be able to handle shocks of 
up to lOOg, and I’d seen the way some of 
the moving crew had handled some of the 
lighter packages. But of course, you say, 
didn’t I have all the data on the hard disk 
securely backed up? 

Flog me. Beat me. Lock me up. The sad 
truth is that I had some of the disk backed 
up — doubly, and for most of the important 
stuff, triply. But the process took so 
darned long that I ftnally gave up and de- 
cided not to back up any applications at all. 
After all. I had the ma.ster disks around 
somewhere. 

Admittedly, that was kind of stupid. 


Most of the apps I use have been custom- 
ized in one fashion or another, if there were 
a problem, Td have to rejigger them from 
scratch. So I handled the HardCard with 
exquisite care as I installed it in its custom- 
ary slot. 

Then I booted the machine. I don’t 
know why, but the fan made a slow, chug- 
ging noise — sort of “I think I can, I think 1 
can.” Then it began to sound like a wash- 
ing machine with a very unbalanced load. 
After an eternity, it put the cursor on my 
screen. CONFIG.SYS and AUTO- 
EXEC.BAT did their things. I knew at that 
moment that I was home free. Unless that 
missing jumper controlled some obscure 
interrupt. 

Is my laptop haunted? Part 2. That 
night I stepped into my new office and 
heard an annoying, high-pitched whine 
that was incredibly hard to localize. My 
answering machine is highly prone to feed- 
back — was that it? I unplugged the thing. 


Nope. How about the stereo? Nope. The 
monitor? I scrambled up the stairs and 
down. It wasn’t the burglar alarm. Or the 
garage-door opener. Or the heater. Was 
the place haunted? 

No, but the laptop was down to low 
again because I’d folded it up without 
bothering to turn it off. It normally sends 
out a beep for a few seconds when you shut 
the lid. For some peculiar reason, it was 
now whining incessantly — or at least until 
the battery would be unable to do even 
that. Go figure. 

You can run it. but can you hide it? Rule 
number one in ads for computers and ste- 
reo equipment: Never show the cables. In 
the re^ world? When I gel around to it. I’ll 
doubtless spend a significant amount of 
time and money on concealment; mean- 
time. my workspace looks like a conven- 
tion of eels. 

Now where are those modem cables, so 
I can send this in? GS 
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The Perfect Addition just 
might change the way you use 
WordPerfect. With access to 
virtually every command available 
from a central menu, you'll find 
yourself taking full advantage of 
WordPerfect’s power and high per- 
formance features. 

If you create WordPerfect 
macros, you can install them on the 
menu for easy selection. Then add 
a custom reference window to doc- 
ument the macro's function. 


With the Perfect Addition, 
flexibility is built in. Designed to 
be used from the keyboard. The 
Perfect Addition now supports the 
Microsoft mouse as well. 

With selectable hot keys, short 
cut keys for quick selection, pop up 
reference windows for commands 
or macros, and a convenient repeat 
key. The Perfect Addition is the 
solution to getting more from 
WordPerfect versions 4. 1 through 
5.0. 


The Perfect Addition. Use it to 
create your very own menu 
standard. Ask your dealer, or call 
us direct at 1-800-544-2049. 

Only $54.95 
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I COVER STORY FRANK J. DER H^. Jr!^ 


Your networking plans 
don’t necessarily have to 
include high-priced 
equipment and dedicated 
servers. Here’s a look 
at 11 systems that offer 
data sharing for 
an average of $350 
per workstation — and 
allow do-it-yourself 
installation. '' 
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P C Magazine's LAN Labs gets more 
letters asking about simple ways to 
share disk Tiles and printers among 
several users than it does on any other sin- 
gle subject. The choices are many and vary 
widely: from simple zero-slot LANs, 
which use the PC's existing serial ports for 
sharing data, to high-end LAN products 
like Banyan’s VINES. Your first step. 


then, is to determine what you need to- 
day — and predict how much expansion 
you’ll need in the days ahead. 

Installing a local area network, howev- 
er, need not demand high-end equipment 
and pricing. If your involvement must re- 
main limited to the best network you can 
get without heavy expense, take a look at 
low-cost LANs as an alternative for data 
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sharing. These systems offer a full capabil- 
ity for exchanging files, sharing printers, 
and allowing multiple stations to have si- 
multaneous access to the same data files. 

Products reviewed in the pages that fol- 
low cost an average of $350 per user 
(based on a four- to six-user system) for the 
operating system, adapter cards, and ca- 
bling. Among these systems are also the 
higher-cost Novell ELS (for Entry Level 
Solution) NetWare II and the TOPS net- 
work, which are intended to serve as famil- 
iar benchmark entries from well-known 
vendors. The cost of installing some prod- 
ucts, like NetWare and Western Digital’s 
ViaNet, can vary by as much as $2(X) per 
node depending on what kind of network 
adapter cards you choose. But this price 
variation doesn’t necessarily correlate with 
performance: some of the least expensive 
cards available in the market, for instance, 
use the ARCnet protocols. And ARCnet is 
known for its fast and steady performance. 

ONE LAN AMONG MANY Low -cost 
LANS are only one of many data-sharing 
alternatives, which generally increase in 
complexity and price as they increase in 
capability. Here’s a look at what’s out 
there. 

ZERO-SLOT LANS About 3 years ago I 
reviewed the early RS-232C data-sharing 
packages in PC Magazine and dubbed 
them “zero-slot LANs” (see “Zero-Slot 
LANs: A Low-Cost Solution,” PC Maga- 
zine, November 26, 1985). These pack- 
ages let a few users share resources among 
themselves using the existing serial ports 
in their PCs. The only drawbacks to the 
systems were their slow speeds and the 
hair-pulling that is sometimes needed to 
get the cables properly arranged. 

Zero-slot LANs are primarily useful for 
transferring files, although some of them 
can do a good job of sharing printers as 
well. From products like Traveling Soft- 
ware’s Lap-Link Plus have come new in- 
novations in this field in the way of menu- 
driven interfaces. Another product, 
LANUnk, Version 5, from The Software 
Link, uses the parallel ports of the ma- 
chines to move data faster. EasyLAN from 
Server Technology is a leading product in 
this category; a two-node kit including ca- 
ble sells for $2 19. 

p 


Data switches Data switches, the 
next more sophisticated alternative for data 
sharing, also use RS-232C wiring. But be- 
cause they cany out security processes and 
data-switching jobs in a separate box out- 
side the PC, they don’t load down the PC’s 
processing power as much as zero-slot 
LANs do. Making connections through a 
data switch is like using the telephone. The 
switch connects the ports of any two de- 
vices on request until the connection is 
dropped by either side. Data switches are a 

Low-cost LANs allow 
any workstation on the 
network to make files and 
printers available to other 
users — with no dedicated 
server. 


handy way to integrate Macintosh comput- 
ers. laptops, minicomputers, and PCs to 
share printers, modems, and files. 

As the cost of real media-sharing LANs 
declines, so does the appeal of RS-232C- 
based zero-slot LANs. Data switches, 
however, may lose little appeal because of 
their simplicity and ability to integrate dis- 
similar machines. 

Rose Electronics, Itron, NewBridge, 
Digital Products, BayTech, and Equinox 
all make excellent data switch products for 
the PC. Costs for these products can be as 
low as $100 per port, and they should be 
carefully considered by anyone shopping 
for a way to link PCs and other devices. 

When you look for sharing alternatives 
that are more flexible than data switches, 
you typically pay a significantly greater 
price per node and incur a similar rise in 
complexity. But all of the alternatives 
above data switches share one important 
feature: they give PC applications multiple 
simultaneous access to the same files. 

MULTIUSER DISRATING SYSTEMS 

Topping data switches in terms of capabili- 
ty, speed, and complexity is an alternative 
call^ multiuser operating systems . An old 
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concept benefiting from new technology, 
today’s multiuser operating systems take 
advantage of the high power of the 386 
processor. They typically allow two to 
seven people using inexpensive RS-232C 
terminals to run DOS application pro- 
grams on the same 80386-based computer 
at the same time. 

These multiuser systems run all of the 
popular DOS applications and make an ex- 
cellent alternative to equipping new users 
with their own PC. Their one drawback at 
present is the lack of file security. Any user 
at any terminal can typically get to any file 
on the host machine. In many applications 
this works just fme, but many people will 
certainly feel the need for privacy, if not 
real security. 

The 386 machine needed to tun these 
operating systems will have a list price of 
at least $6,000. For terminals add $3(X) per 
workstation, and the multiuser software 
costs about $800. This gives a five-user 
system a price of about $1 ,660 per node, 
but that includes the equivalent of a PC, a 
monitor, a LAN interface card, and a serv- 
er for each user. 

Leading products in the multiuser oper- 
ating system arena include Alloy Comput- 
er Product’s 386 Multiware, The Software 
Link’s PC-MOS/386, Digital Research’s 
Concurrent DOS 386, IGC’s VM/386, and 
Virtual Systems’ QuickConnea. PC Mag- 
azine reviewed some of these systems in 
the February 28, 1989 issue and will re- 
view other systems in the near future. 

LOW-COST LANS Topping multiuser 
operating systems in performance and 
price are the low-cost, DOS-based LANs 
reviewed here. These products ordinarily 
use DOS as the basis of their server filing 
system — as opposed to products like 
NetWare, Nexos, and 3 -I- Open LAN Man- 
ager, which use proprietary operating sys- 
tems (or, in the case of 3+Open, OS/2). 
They also allow any node on the network 
to make files and devices like printers 
available to anyone using the net- 
work — without the need for a dedicated 
server. And the number of nodes per sys- 
tem varies depending upon your applica- 
tions. 

There are nearly a dozen alternative 
LAN products in this category, ranging in 
price ftom $300 to $6(X) per node; the most 
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expensive system included in this review is 
POWERIan at nearly $500 per node. Prod- 
ucts reviewed are CBIS’s Network-OS 
(with value-added versions from Perfor- 
mance Technology and Datapoint), DNA 
Networks’ DNA Networks, Artisoft’s 
LANtastic, TOPS’ TOPSIDOS, Corvus 
Systems’ PC/NOS, Western Digital’s 
ViaNet, Novell’s £15 NetWare //, Local- 
net’s LANsmart, and Invisible Software’s 
Netl30. When a company did not offer a 
package price for a specified number of 
nodes (for six users, for example), we cal- 
culated the product’s per-node prices on 
the price per adapter card with cabling plus 
a share of the total cost of the operating 
system’s site license. 

HIGH-END IAN PRODUCTS. Above 
the 386-based multi-user systems in per- 
formance, flexibility, and cost are the 
high-end LAN products based on OS/2 or 
other non-DOS operating systems. No- 
vell’s NetWare, Banyan’s VINES, 
3+ Open LAN Manager, and DSC’s/Veror 
are all major players in this market. 

At prices in the neighborhood of 
$2,5(X) per node for the same four to six 
nodes (cabling excluded), these operating 
systems give much better performance 
than the TOS-based alternatives, but they 
require the server to be a dedicated ma- 
chine. They can operate over a variety of 
network interface cards, and they contain 
features like accounting and troubleshoot- 
ing utilities, as well as offering improved 
security options. In addition, these sys- 
tems include standard protocols and ser- 
vices that let sophisticated programs com- 
municate with one another. 

Each of these ways of linking PCs has 
benefits and drawbacks. Often, installing a 
system like a data switch can be the total 
solution for an organization’s computing 
needs. But computing needs always grow, 
and the ability to migrate to the most pow- 
erful alternatives is an important consider- 
ation. 

CLOSER LOOK AT LOW-COST With 
the exception of Novell ’s ELS NetWare II, 
these LANs use DOS-based file servers. 
The DOS-based networks allow any sta- 
tion to act as a server and to make available 
to other stations resources like drives and 
printers. All of these networks, including 


NetWare, let the server act as a DOS work- 
station while performing its server duties. 
Some will let a workstation act as a server 
as well. 

While installing these networks gener- 
ally isn’t a complex Job, it does require at- 
tention to detail and a strong understanding 
of DOS. The typical installation steps in- 
clude copying the networking software to a 
subdirectory on any machine acting as a 
server, installing the network interface 
carris, connecting the wiring, and arrang- 
ing for the sharing of resources. 

This sounds straightforward and usual- 
ly is. But many small details, from con- 
flicts among pieces of hardware using the 
same interrupts to improper installation of 
a cable-terminating resistor, can prevent 
the network from operating. Whenever 
you apply a significant modification to the 
basic operating system of a compu- 
ter — and that is what networking software 


is — you run the risk of conflict. 

TTiere’s also a price to pay in RAM ded- 
icated to network tasks, in both worksta- 
tions and the server. Simple client work- 
stations that don’t contribute resources to 
the network can lose up to I30K of RAM 
to the redirector and the enlarged buffers 
used to handle the input/output tasks of the 
network. Machines that act as servers on 
the network can lose more than 300K to 
the networking software — all depending 
on the software you’re using. Some pack- 
ages. like LANtastic, have much smaller 
RAM requirements than the others. 

The majority of these low-cost LAN 
systems use twisted-pair wiring to hook 
their cards together. The rated transmis- 
sion speeds are generally low (and these 
systems averaged 143,216 to 389,484 ki- 
lobits per second in unloaded throughput 
tests, often faster than your typical S'A-inch 
floppy disk), but the speed over the cable 


(* A Low-Cost LAN Topology 

^ (Media; Twisted-pair wire, or coaxial cable for Ethernet adapter cards) 


T he low-cosi networks that PC 
Magazine evaluated typically use a 
station-lo-station cabling plan with twisted 
pair wires. Some vendors include tap 
boxes to make the wiring neater, but 
electrically these networks are wired 
identically. Some operating systems, 
including ELS NetWare II. TOPS'DOS, 
and Network-OS. were tested over an 
Ethernet scheme that uses a similar 
wiring plan with coaxial cable. 


Workstation/server 
• LAN adapter card 


Network operating systems using 
NetBIOS, such as LANtastic and Network- 
OS. can run over a wide variety of 
network interlace cards with different 
physical topologies and access protocols. 
In all of these systems except ELS 
NetWare II and DNA Networks, any node 
can act as both server and 

workstation at the same time. In 
those two instances, 
the server can be a 
workstation, but 
other nodes can only 
be workstations. 
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doesn’t matter as much as you might think. 
The data access and transfer speed of the 
hard disk drive on the server and the limita- 
tions of DOS in a multiuser environment 
hamper throughput much more than the 
transmission cable. 

Almost all of these packages either pro- 
vide or emulate the services of an industry- 
standard NetBIOS communications mod- 
ule. This means that you can add SNA and 
other gateways and use certain DBMS and 
e-mail packages that issue NetBIOS calls. 
(If this paragraph went by too quickly, 
check out “Networking Acronyms and 


Buzzwords,” PC Magazine, June 14, 
1988.) 

In every case, the resources available 
on the network look like local DOS de- 
vices to the programs and people using 
them. Commands sent to drives with 
names like D:, E:, F;, andG: are redirected 
over the network to the appropriate net- 
work file server. And application pro- 
grams don’t have to be “the network ver- 
sion” to-be able to save and retrieve data 
files from dedicated subdirectories on a 
network file server. 

Similarly, programs sending output to a 


network printer address a local LPT port 
just as they normally do. The print jobs are 
redirected to a shared printer and queued 
on the PC acting as a print server until the 
printer is ready to take the job. 

What you gain from these LAN prod- 
ucts is not only the ability to easily transfer 
files between machines and to share print- 
ers but also to run programs as diverse as 
electronic mail and networked spread- 
sheets. At the price of increased complex- 
ity, you can improve individual and group 
productivity at an affordable price. 

— ^Frank J. Derfler, Jr. 


READ ’EM OR WEEP: 

A PRIMER OF LAN INSTALLATION PITFALLS 


W ith an average total of seven LAN 
installations a month — and many 
hardware and software combina- 
tions — PC Magazine's LAN Labs has 
experienced every problem from bad dis- 
kettes to shotted cables. Here is a brief 
list, culled from often painful memories, 
of the more common hazards of do-it- 
yourself LAN installation: 

HIGH-SPEED PROBLEMS Some 
network designers don’t plan for fast 
CPU clock speeds. We found programs, 
for instance, that overran their internal 
synchronization when ran on a Compaq 
386/20. And we found network interface 
cards with ROM chips that could not 
boot on that machine for the same rea- 
son. The bottom line: if you are using fast 
machines, be sure you get a guarantee of 
compatibility. 

IRQ CONFLICTS Almost all LAN 
adapter cards use hardware interrupts. 
Unfortunately, the full load of serial ports 
and hard disk conuollers present in mod- 
em PCs leaves few interrupt lines un- 
used. Low-cost adapter cards usually 
have IRQ2 and 1RQ3 available. But sev- 
eral different kinds of add-on I/O devices 
can use IRQ2, and COM2 serial ports use 
1R03 — leaving no room for a LAN 
adapter. 

If you want to network a standard PC 
or XT that already has IRQ2 and IRy3 


busy, you’ll probably have to remove a 
device to install the network adapter. If 
you have AT-style machines, you can of- 
ten buy more-expensive adapter cards 
that can use the additional interrupts 
available in the AT architecture. Inter- 
rupt conflict is not a problem on Miero 
Channel architecture computers like the 
higher-end IBM PS/2s. 

MEMORY ADDRESS CONFLICTS 

Network interface cards u.se a few differ- 
ent memory locations to transfer data to 
the CPU. Before the inmxluction of ad- 
vaneed video displays, there was a lot of 
room in the PC's memory map for this 
transfer space: new VGA adapters, how- 
ever. sometimes claim RAM used by the 
adapter card. When this conflict takes 
place, the network adapter card usually 
loses. 

The addresses used on the network 
adapter are often changeable. Check with 
the maker of the adapters for the best in- 
formation about memory map problems. 

CABLE TERMINATORS Network 
cables in a station-to-station wiring 
scheme are almost always terminated at 
each end by a resistor in order to prevent 
electronic echoes and to present the best 
electronic envirorunent to the adapters. 
But LAN companies use a variety of ter- 
mination schemes. 

Sometimes the last adapter card auto- 


matically terminates the eable. Some 
systems ask you to install a small carbon 
resistor between two screws in the tap 
box. Others ask you to use a speeial plug 
with a resi.stor inside. Assume that a 
terminator is requited at each end of a sta- 
tion-to-station wiring system, and fitKl 
out how it works. 

BAD CONFIG.SYS Network pro- 
grams are often sensitive to specific 
DRIVER, FILES, and other statements 
in the PC’s CONFIG.SYS file. If one 
station suddenly loses some or all net- 
work capabilities, check to see if any- 
thing happened to its CONFIG.SYS. 

COPY PROTECTION The phrase 
"copy protection” isn’t used in the net- 
work software market. All of the compa- 
nies. in fact, let you make as many work- 
ing copies of the software as you like. 

But several companies’ products 
won’t work if there is another station on 
the network whose software has the same 
serial number; TOPS is one example. 
This “license abuse” scheme can lead to 
real confu.sion if people exchange net- 
work program files along with other 
files. The error codes for these serial- 
number-conflict situations are usually 
cryptic or misleading. Be as wary of li- 
cense abuse schemes as you are of copy 
protection schemes. 

— Frank J. Derfler, Jr. 
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The small network adapter cards from DNA use thicker cabling than those of some 
other networks, but they are easy to install and give good performance. The DNA 
network uses a special master adapter card for any nodes operating as servers . 


DNA Networks 

The acronym DNA does not stand for the 
building blocks of life when used as a net- 
work operating system from DNA Net- 
works. This operating system from DNA 
Networks, however, is low-cost, easy to 
install, and reliable, as shown by PC LAN 
1-abs’ benchmark testing. 

The $375-per-station (based on a five- 
node network) price of the DNA Networks, 
Version 3.35, includes software for up to 
16 nodes. And at $295 for each standard 
workstation adapter, adding PCs is no bur- 
den on purse strings. The software in- 
cludes a security system, a well-designed 
diagnostic program, a dump facility to 
read the memory of the adapter boards in 
case of a network abend (abnormal pro- 
gram termination), a cache program to im- 
prove performance, and an installation 
program. DNA did not have a NetBIOS 
emulator at the time of this review, but the 
company says it will release a version 
soon. The DNA software also has an inter- 
face to programs that use the older Novell 
NetWare semaphore calls for file sharing. 

USER-PROMPTED INSTALLATION 

To install the DNA Networks server or 
workstation software, you simply insert 
the first disk in the A: drive and type ‘‘in- 
stall”. The menu-driven system asks some 


fflilFACT FILE 

DNA Networks, Version 3.35 
DNA Networks Inc. 

35 1 Phoenixville Pike 
Malvern, PA 19355 
(800) 999-3622 

List Price: Master Card Product II (includes 
operating system). $695; Station Card Prod- 
uct II . $.395 : Master Standard Card ( includes 
operating system). $495: Station Standard 
Card. $295. 

Requires: 300K RAM and hard disk in serv- 
ers. 256K RAM in workstations. DOS 3. ! or 
later. 

In Short: Above average in cost, features, 
and speed, this reliable system can run with as 
little as 8K per workstation . DNA is simple to 
install and use. with a corrunand-line lan- 
guage allowing for the control of network re- 
sources. Not copy protected. 

CIRCLE 401 ON READER SERVICE CARD 


simple questions, allows you to select op- 
tions like spooling service, and prompts 
you to insert the required disks. The instal- 
lation software creates the necessary sub- 
directory on the hard disk and modifies or 
creates a CONFIG.SYS with the values 
for files and buffers. 

DNA's system software is installed as a 
device driver in the CONFIG.SYS file. 
This can be a drawback because it means 
the software loads into RAM at bootup and 
always takes memory away ftom applica- 
tions — even when the network isn’t in use. 
But since the DNA program module only 
takes 8K in the workstation, the impact 
won’t be noticed by any but the most 
RAM-hungry power user. 

DNA's documentation supplies the 
switch setting for the boards, and during 
installation a diagram of the adapter board 
appears on the screen to offer more help. 
Each workstation adapter board receives a 
unique ID number, and when you tell the 
software your station’s node number, the 
display shows you how to set the address 
switch. DNA adapter cards do not use in- 
terrupts, so one potential source of conflict 
with other hardware in the PC is avoided. 


Once past system installation, the DNA 
interface is a command-line language al- 
lowing for the control of network re- 
sources; DNA also supplies you with a 
simple but effective way to handle remote 
processing on the server, A feature not 
seen on a lot of networks, the EXEC com- 
mand allows the workstation to submit a 
DOS command or batch file on the server 
for processing. Parameters passed to the 
EXEC command on the server include the 
size of the queue or the file to delete from 
the queue. 

And DNA’s print-spooling and mes- 
sage-sending capabilities are simple but ef- 
fective. You can view a print queue and 
see where your jobs are, and cancel, hold, 
or resume print jobs. The message capabil- 
ity queues messages at the receiving PC. 
Entering MSG on the command line will 
show you the next message in your queue. 

Dina ADAPTER CARDS There are sev- 
eral models of DNA adapter cards; first, 
there are both master and workstation 
cards. There are also DNA’s standard 
cards and what the company calls Product 
II cards, which offer increased buffering 
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■ LOW-COST LANS 



Even the snwiler versions o/ NetWare ship in the now legendary “Big RedBox” fuU 
of manuals. Installation for ELS NetWare II involves swapping many diskettes and 
generating a complete operating system, just as it does for regular NetWare. We ran 
ELS over.lCom EtherUnk II cards, but many other options, including the less- 
expensive ARC net and Ethernet adapters, should give similar performance. 


and on-board processing capability. Tbe 
masters of either type are designed to oper- 
ate in a server and have different price 
schedules based on their capabilities. We 
used what we thought was a logical combi- 
nation of a Master Card Product II board in 
the server and standard workstation cards 
in the other nodes during our benchmark 
tests. DNA also offers Micro Channel 
cards. 

Mapping a virtual drive to a network 
drive is done automatically when the soft- 
ware is installed. There is no security at the 
file level, only at the directory level. You 
can, however, restrict access to a directory 
with the SECURE command. 

DNA Networks’ features and their sim- 
ple implementation make this a reliable, 
low-cost LAN. The only drawback is the 
lack of support for NetBIOS. But the low 
consumption of RAM on the workstation 
(8K) is something few other network ven- 
dors can boast about. — Randol Tigrett 


ELS NetWare II 

Speed, reliability, and craftsmanship; 
that’s what you look for when you buy a 
Mercedes. If you don’t have the dinero, 
you buy a baby Mercedes. Likewise with 
Novell’s NetWare: if you can’t afford the 
top of the line, you start with one of No- 
vell’s entry-level products, ELS NetWare I 
or ELS NetWare II. In this comparison we 
evaluated ELS H only; ELS / is a four-user 

ELS NetWare HoficEs 


nearly every feature found 
in Advanced and SFT 


NetWare. 


system with fewer capabilities. 

ELS (for Entry Level Solution) II is an 
eight-user LAN software system for data 
processing, sharing, and storage. It has a 
$1,495 list price but is often available for 
less than $l,0(X) through mail order. It 
tuns as an 8086 dedicated file server or an 
80286 nondedicated file server, rather than 
a peer-to-peer network. All of the shared 


disk drives, printers, application pro- 
grams, and data files are located in the net- 
work file server. 

If you want to use an 80286-based com- 
puter as both a file server and a worksta- 
tion, you have to invest in a megabyte of 
extended memory to hold NetWare. This 
configuration also takes about 50K of 
RAM from the DOS operation of the ser- 
ver/workstation. 

NETWORK FEATURES ELS // con- 
tains nearly all of the features found in Ad- 
vanced NetWare and SFT NetWare. Su- 
pervisor management is entirely menu 
driven, and users can be added and deleted 
in groups. 

LAN security features include the abili- 
ty to limit a user’s access to designated di- 
rectories, specific workstations, and cer- 
tain hours of the day. A supervisor can also 
limit the number of computer resources a 
user can lie up over a given period of time. 

ELS ITs accounting feanires allow net- 
work supervisors to charge for connection 
time, number of blocks read or written to 
disk, amount of storage space on disks, 
and even tbe number of requests made by a 


workstation. Rates can vary by the hour or 
day. Administrators can even configure 
the operating system to monitor users’ ac- 
count balances — and log them off when 
they reach their credit limits, a feature 
common among mainframes. 

The system automatically and transpar- 
ently protects the network with basic fault 
tolerance capabilities, including directory 
and file allocation table (FAT) duplication, 
read-after-write verification, and disk me- 
dia defect detection and correction while 
the system is mnning. 

Another consideration is the ease of up- 
grading (compatibility and cost) to the 
more advanced Novell products. Novell’s 
upgrade program allows a specified dis- 
count on the retail price of the products. If 
you are using the workstation/server fea- 
tures of ELS. you can expand the network 
by adding more ELS or standard NetWare 
servers. 

OPERATING SYSTEM FEATURES 

ELS II runs on most popular network 
adapters and includes a NetBIOS emulator 
for IBM-compatible hardware. A built-in 
remote communication capability allows 
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Put An End To Terminal Headaches 

Glass Filter Cuts VDT Glare 95%, Contrast Is Up To 

Surveys show 9 out of 10 computer users suf- OQ Anti-Glare Glass Filter cuts glare 95%. 

fer eyestrain, neck and shoulder pain, and I II I l^w vwl l^l> ifj optically coated on both sides so con- 

fatigue, ’ Without Curtis' Anti-Glare Glass Filter protection, trast Is actually up to 20 times better. . . character resolu- 

uncomfortable VDT glare makes it hard to concentrate, tion is sharper. Text and graphics read much easier. Don't 

sloviTS work pace and can even impair your vision. risk your eyesight. . .the Curtis Anti-Glare Glass Filter helps 

you see and feel better. *GF-(1 -7) Retail . . .$59.95 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canada: Fiersonal Computer Assoc. Inc., RO. Box 235, Ajax, ONT, L1S3C3, (416)427-6612 


Distortion-free 
optical glass Is superior 
to mesh or plastics, 
resists scratching, 
abrasion and solvents. 


Mounts easily with VELCRO® 
Brand Fasteners Included. 
Anti-Glare Glass Filter frame 
Is reversible, block or grey, 
to blend easily with virtually 
any monitor housing. 


For the Curtis dealer nearest you call (603) 532-4123 Ext. 871 
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'Ifyaependeni study of 400 VDT opefOtofS In 1981. con- 
ducted bv tne Occupational Safety and Health Admin- 
istratton. listed eyestrain os the number one complainl 
tor ewer 90% of those studied. 

For compWe monitor compotibHity, see Curtis product 
pockoge at ^ur favorite deoler. 


CURTIS 

30 Fitzgerald Drive, Jeffrey, NFI 03452 

A subsidtarv of Rolodex Corporoition 


Seven sizes available 
to fit hundreds of monitors. 
Enhances both color 
and morKxhrome images. 


Protect and extend 
product life with Curtis 
Cleansing Solution and 
Non-Abrasive Cloth, 
included with purchase, 


An 

msilco 


Specialty 

Company 


CurM Manufacturing Comporv InC . 19 M 


** VEICRO IS o reO'Slerea trodemork ot VEICRO USA Inc 
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access from a remote workstation or 
branch-office LAN. 

System speed is enhanced by directory 
hashing and caching, ftle caching, order- 
ing of disk read/write requests, and in- 
dexed FATs. Unlike previous versions of 
NetWare, ELS II does not requite a key- 
card. 

NetWare ELS. as do the other NetWare 
operating systems, comes with software 
drivers for many different network adapter 
cards. We ran it over Ethernet because that 
is a typical configuration, but if you want 
to reduce the price by as much as $200 per 
node while keeping a similar level of per- 
formance, you could choose ARCnet 
cards. We ran ELS NetWare II as a non- 
dedicated server with NetWare operating 
in over a megabyte of RAM, and it turned 
in benchmark-test times that were often far 
ahead of the pack. 

NO SHORTCUTS TO INSTALL The 

good news is that ELS II comes with mote 
than 20 manuals and numerous quick ref- 
erence guides; installation is menu driven. 
The bad news is that you need to buy a 
bookcase, and the installation process is 
not for the fainthearted. 

The computer novice should consider 
paying a professional to install the soft- 



F A C T 


FILE 


F.LSNemartH 
Novell Inc. 

P.O. Box 5900 
Provo. UTSi4601 
(801)379-5900 

List Price: SI .495 foreight-mxJe system. 
Requires: XT-compaliblededical^ Tile 
server with 640K RAM w AT -compatible 
nomicdicaled file server with 1.5MB extend- 
ed-memory RAM- 5I2K RAM recommend- 
ed for woricstatioas. DOS 2.0 or later. 

In Short: An entry-Ieve) software nelwori:- 
ing system olTering nearly all the features of 
Advanced and SFT NetWare — such as super- 
visor control. time-accounting capabilities, 
and file caching — but limited to eight active 
users. Ea.sy to use: a challenge to install. 
Ptiwerful and fast (the fastest in most bench- 
mark tests), a versatile solution for the small 
office and can be easily upgraded if needs ex- 
pand. Not copy fNOtected. 

Ciw(-!f 4(MONR£AOERSERVtCt.CAfiD 
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ware. The computer literate should be able 
to complete the initial installation within a 
day (all stations talking to the file server 
and vice versa), assuming there are no 
hardware problems. But your LAN's cus- 
tomization will require considerable fore- 
thought, organization, and planning. The 
menu-driven utilities facilitated the custo- 
mization implementation. 

Novell offers a number of options in 
supporting its prtxlucts, including contract 
support, dial-up bulletin board using Com- 
puServe. classroom training, and comput- 
er-based training, not to mention diagnos- 
tic tools. Frontline support comes from its 
disUibutors and dealers. 

Overall, ELS II maintains the NetWare 
standard as set by its elders. It’s powerful, 
flexible, and fast. Its applications lie in the 
requirement for a speedy centralized data- 
base access and update by a limited num- 
ber of users. While not the cheapest entry- 
level system, its applicability to growth 
and NetWare compatibility ate assets that 
can't be ignored.— Mike Byrd 


LANsmart 

The Smart, Simple Way to Networking Op- 
eration is the tide of Localnet Communi- 
cations’ brochure for the LANsmart net- 
work operating system. There’s truth in 
the company’s claim. LANsmart's sim- 
plicity comes from its use of pop-up win- 
dow menus that prompt the user along. Its 
smarts come from the ability to use DOS 


3. 1 file/record locking, NetBIOS services, 
disk cache, the compact size of the pro- 
grams , and the inclusion of extensive com- 
munications functions, including instanta- 
neous message sending and a multiuser 
on-line chat capability. 

The $395 LANsmart software fits on 
one 360K disk and comes packaged with a 
178-page manual. Each $249 DLink 
node’s interface card comes individually 
packaged with a diagnostic disk, 10-foot 
telephone-type cable, installation manual, 
and RJ-I I connector block to interface to 
the trunk cable. The DLink network hard- 
ware uses twisted-pair wire to transmit 
data at the rate of 1 megabit per second 
over distances of up to 4,0(X) feet . 

CHALLENGE TO INSTALL Installa- 
tion is simple on the surface, but you may 
need a detailed knowledge of the PC to 
complete the process. After you select a 
unique node number for each expansion 
card, you can insert the half-sized card into 
any 8-bit slot. The diagnostic disk that 
comes with each card has one program on 
it, TESTN, for testing the installation. The 
first part of the program checks to see if the 
board has been installed properly and does 
not conflict with any other boards in the 
system. 

In one of our installations the TESTN 
program gave us the message “Self-test 
fails — consult manual." The manual sug- 
gested changing the base memory address. 
After we took the card out, changed the 
jumper that sets the memory base address. 
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LAN's Best Friend 



Dependable UPS systems from American Power Conversion 
support the UPS monitoring functions of: 

INovell’s Advanced and SFT NetWare 2.12 
f3-Com’s 3S/400 server 
I Banyan Vines 

FniTOR’s nHninF q/is/ak 


Here’s the American Power Conversion Advantage 

fSystems allow automatic, secure network shutdown during extended power outages. 
fNo supervisor intervention is required. 

fideal for file servers which are sometimes unattended or attended by untrained personnel. 
IComplete power protection from blackouts, brownouts, sags, noise, and surges, 
rrhe largest selection of optional UPS interface kits in the industry, including kits for 3-Com, 
Novell (AT and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 
(2350). 


A broad range of UPS products covers all networking requirements; 
110SE Miniature UPS for Macintosh SE or PLUS 

330XT Low cost UPS protection for network workstations 
450AT For Compaq 386, MAC II, and CAD workstations 
520ES * For NetWare, VINES, and 3-COM file servers 
800RT * For large file servers with multiple hard drives 
1200VX * For multiple PC’s or very long backup power duration 
'These models provide interface for use with optional interface kits. 
International models available. Inquire about our UPS applications handbook. 


American Power Conversion 

350 Columbia Street f P.O. Box 3723 IPeace Dale, Rl 02883 ITel (401) 789-5735 fTelex 362636 f FAX (401) 789-3710 
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GIVE US HALF AN HOUR 
AND $299 AND WEIL 
GUARANIS YOU A 
FLU EEATURED NETWORK. 


That’S all it takes to turn two IBM or com- 
patible PC’s into a true network. Half an hour or 

less to install MainLan and $299 for MainLaris 

▲ 

complete Starter Pack. , , 'f, s , 

^ M « s 0 H * 

And if you want 
to add 1, 2 or 
even more, it’s 
just a matter of a 
few minutes and 
$199 for each 



STARTER PACK 


extra computer 
An inexpensive way to turn your fragmented, 
unsociable collection of computers into a fuUy 
functioning network, sharing resources like laser 
printers and high speed processors, making files 
and data available to everyone who needs them, 
and substituting electronic mail for those litde 
scraps of paper and expensive copies. 


FRIENDLY LAN 

As easy as MainLan is to 
install, it is even easier to use. 
The menu system lets you 
spend your time working 
instead of learning how to 
make it work It for instance 
you want to transfer or 
manipulate files, redirect 
printer output, or send E-mail, 
just press the appropriate key 

MainLan is so friendly, in 
fact, that it’s almost not there. 
When you’re using an appU- 
cations program or dealing 
with data on another com- 
puter, MainLan is transparent, 
unobtrusively doing its job. 
There when you need it...out 
of sight when you don’t. 

It also has a thoughtful 
modular design that helps 
you conserve your RAM for 
programs you need. You can 
be a full-fledged member of 
the network while using as 
little as 50k 

All of that-and performance 
that outclasses LAN’s costing 
hundreds of dollars more per 
station. 


COMTOnBLELAN 

There’s no reason to limit 
your software choices. MainLan 
is true NETBIOS compatible. 
So you can run any of the 
popular network NETBIOS- 
compatible applications pro- 
grams without modification. 

THRIETYLAN 


MainLan is easy on your 
pocketbook, too. Our unique 
hardware design is much less 
cosdy to produce and you get 
the savings. 

And remember, you won’t 
need an expensive file server- 
MainLan offers you the choice 
of dedicated or non-dedicated 


servers. It gives you the chance 
to save hundreds of dollars. 

But don’t get the impres- 
sion that you sacrifice essential 
LAN features. Not so! You get 
an effective, easy-to-use way to 
share resources and data, that 
gets the job done in true net- 
work fashion. 

LAUDABLE LAN" 

But don’t just take our word 
on it. “PC World’’ in England 
says “MainLan is a revolution- 
ary way of operating in a mul- 
tiple machine environment 
without having to make all of 
the usual sacrifices. It has the 
potential to be the low-cost 
networking standard of the 

future” The kind 
of features which 
persuaded the 
judges to award 
MainLan the PC 
MAGAZINE 
EDITOR’S AWARD 
at the 1988 British 
Personal Com- 
puter Awards. 
That’s MainLan. 


THE FEATURES 

► NETBIOS compatible 

► 4 Megabits per second transmission rate 

► Printer Sharing 

► Hard Disk Sharing (Virtual Drive) 

► 90 days free support 


Yes, I wont to see what MainLAN’s fall-featured LAN will do for me. I understarul that I nu^ 


return it anytime within 30 days if I am not complete satiated. 

J_ Starter Pack S299.00 + *$10 Shipping 6> Handling 

Extension Paeh(s) $199.00 + *$10 Each Shipping Handling 

TD7AL‘« $ * 

NAME TTTLE 

COMPANY 

ADDRESS 

CITY STATE ZIP 

TELEPHONE ( ) 

Money Order or Cashiers Check CQD Visa M astercard 

Aecount Number Expiration date: 


Signature 

“Shipping via UPS Blue ““Florida residents add 6% sales tax 

IBM is a icgistcttd cradnnaric al Inirriuiincul Businas Machines Coqi 



EXTENSION PACK 


THE GUARANTEE 

It’s simple. Try MainLan at 
our special introductory offer 
of $299 for the 2-PC Starter Pack 
(regularly $399) and if it’s not 
what you want in a LAN, return 
it within 30 days and we’ll return 
your money The MainLan Exten- 
sion Pack for one PC is $199. 
Limit of one Starter Pack per 
customer site, please. 

CIRCLE 262 ON READER SERVICE CARP 

MainLan' 

LOCAL AREA NETWORK 

CALLIOORDBt 

800 - 999*6770 

TECHNICAL INFORMATION 
(407) 331-4407 


Payment may be by Visa, MasterCard, 
money orders, cashiers checks, or CQDts. 
Purchase Orders (hardcopies only) are 
accepted from Fortune 1000 companies, 
and educational medical military and 
government installations. Please note 
method of payment below 

Mail to: 

US Sage, Inc Department AJ 
2005 Tree Fork Lane, Suite 125 
Longwood, FL 32750 
(407)331-4400 FAX (407) 331-4406 
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Low-Cost LANs: Summary of Features 


(Products listed in ascending price order) 


and reinserted the card. TESTN gave us 
the same message. The next alternative 
was to change the IRQvector. Inour expe- 
rience. IRQ problems are much more com- 
mon than memory conflicts; this ca.se was 
no exception. 

The second diagnostic test checks out 
the link between two nodes. This test prtv 
duced the message "No re.sponse from re- 
mote PC. On-line test fails.” Suggestions 
in the installation manual were to no avail. 
A phone call made to Localnet yielded the 
suggestion that we in.stall and try out the 
LAN smart software because “sometimes 
the self-test program fails, but the network 
is still OK," We followed the customer 
service rep’s advice, and the LANsmart 
operational software’s installation went 

LANsmart allows any 
re.source available on the 


network to be shared by 
other users; passwords 
may be used to gain 


access. 


smoothly and presented no further diag- 
nostic errors. 

The LANsmart sLiftware is simple to in- 
stall . For hard disk systems, a subdirectory 
called LANSMART is created and the 
contents of the distribution disk are copied 
into it. The only other program needed is 
DOS’s own SHARE.EXE. 

NO SMARTING FROM LANSMART 
The network software can be run either as 
a standalone program or as a pop-up win- 
dow. The first time the LOGON piogram 
was executed, it apparently conflicted with 
SideKick, which had already been loaded 
into the system. Executing the LOGON 
program locked up the computer, and the 
system had to be powered down and re- 
txxHed. After we removed SideKick from 
the AUTOEXEC.BAT, the LOGON pro- 
gram worked fine. 

LANsmart allows any resource avail- 
able on the network to be shared by other 


T he following commentary analyzes 
some of the terms in this table of 
features. The phrases in bold type are 
listed in the same order as in the left-hand 
column of the table. 

All systems allow both menu operation 
(to make resources available) and a 
command language (to help network 
administrators further automate functions 
for their users through batch files). 

Price per node Since few of these LAN 
companies package their products on a 
single-node basis, we computed a price 
per node based on an installation with six 
nodes. 


Price per node 


Copy protection This is stilt found in 
some networking software products. In the 
case of TOPS/DOS, it takes the form of 
serial numbers checked by the running 
program to insure they are unique. 

Unloadable from RAM The ability to 
unload the network program from RAM 
easily, without rebooting, lets users 
reclaim RAM space when the network is 
not in use. 

Disk caching In these predominantly 
DOS-based networks, a disk cache 
system is an effective way to increase 
network speed. 


Net30 


Invisible Network-OS LANtastic 

Software Inc. CBIS Inc, Artisoft Inc. 

$108 $160* $199 


GENERAL INFORMATION 


Copy protection 

Required RAM (server/workstation) 
Unloadable from RAM 

o 

100K/60K 

o 

o 

145K/60K 

o 

o 

40K/10K 

o 

Disk caching 

O 

• 

e 

NetBIOS services 

e 

• 

e 

SMB protocol 

0 

• 

o 

Diskless support 

e 

• 

e 

E-mail 

o 

• 

• 

ADMINISTRATIVE FUNCTioN^^^^H^H^IHH^Hi^^^l 

View print queue 

e 

• 

• 

Customize separator page 

o 

• 

• 

Log errors 

• 

• 

o 

Track resources 

o 

e 

o 

List users 

• 

o 

e 


Group access 
Password access 


O 


TECHNICAL SUPPORT 


Telephone 

Other 


CompuServe tape 


BBS 


—Editor's Cholc* #— Yes O— No 

’ Plus irnertace cards purchased from another source. 
tA nondedreated server requires addrtionai RAM. 
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NetBIOS services Having NetBIOS 
services available on a network facilitates 
adding gateways and certain other applica- 
tions. 

SMB protocol Networks that follow the 
Microsoft Server Message Block protocol 
can interoperate with servers running IBM's 
PC LAN and similar network operating 
systems. 

Diskless support Some networking 
software and adapter cards can be config- 
ured to support diskless workstations that 
get their DOS boot from the server. 

E-mail A yes answer indicates that the 
network operating system includes true 
store-and-forward electronic mail as part of 
the standard package. 


View print queue The ability to view the 
print queue gives users information about 
the printer-sharing process. 

Customize separator page Customized 
separator pages can speed the distribution 
of shared printers' output. 

Log errors The networking software often 
keeps a log of such errors as bad packets 
and data blocks. 

Track resources Does the networking 
software provide a way to track the use of 
resources by user or group? 

List users Does the networking software 
show which parties are using the network? 


Group access Can access rights be 
contingent on what department or group 
the user belongs to? 

Password access Can specific resources 
such as subdirectories or printers be 
protected by passwords? 

Technical support Beyond telephone 
support, some companies offer an 
electronic bulletin board to answer 
questions and provide program updates 
and patches. Some vendors also maintain 
CompuServe forums to support their 
products. Other options include videotape 
courses on network installation and 
operation, and classroom training. 


PC/NOS 


LANsmart 

DNA Networks 

ViaNet 



POWERIan 

Corvus 

ELS NetWare II 

Localnet Com- 

DNA Networks 

Western 

TOPS/DOS 

DataLAN 4 

Performance 

Systems Inc. 

Novell Inc. 

munications Inc. 

Inc. 

Digital Corp. 

TOPS 

Datapoint Corp. 

Technology 

$243 

$249’ 

$315 

$362 

$400 

$428 

$432 

$498 
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BBS CompuServe. BBS BBS BBS BBS tape, class tape 

tape, class 
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DUnk uses a tap box system that gives your network wiring a neat appearanee arut lets 
you run a single wire to each mtde, but someone has to sit down with a screwdriver and 
wire strippers and build the network cable. The small DUnk adapter cards are easy to 
install, andthe LANsmart operating system gives good perfonnance. 


users; security can be added using a pass- 
word to gain access to a resource . The pop- 
up network program can be activated by 
pressing the Ctrl-Alt-Break keys simulta- 
neously. Once this menu is brought up, 
many functions can be executed, including 
allocating a resource, sending a message to 



FACT 


FILE 


LANanaii 

Localnei Communications Inc. 

3303 HaitorBlvd.. Suite E-8 
Costa Mesa. CA 92626-9979 
ai4) 549-7942 

List Price: LANsman software, S395; 

DUnk interface card, $249. 

Requires: 5 1 2K RAM for server, 384K for 
workstation, DOS 3. 1 o' later. 

In Short: This networking solution (Movides 
the features and performance of an expensive 
Ethernet-type system while maintaining the 
capabilities, ease of use, and low cost for 
wUch it was designed. The use of pc^up 
menus helps make the user interface much 
easier, though installation can be a challenge. 
Not copy protected. 

gRCXEaOt ON ReADER SERVICE CARO 


another node , monitoring the network . and 
manipulating the print queue. The user 
preferences can be stored in a start-up con- 
figuration file to be loaded when the sys- 
tem is booted. 

A facility to print banner pages between 
print jobs by a shared system printer is 
available. One minor annoyance of the 
software was that on a system with a CGA 
card and monochrome monitor, the soft- 
ware attempted to use colors that made the 
text hard to read. 

Other options available but not tested 
include e-mail, remote booting (which fa- 
cilitates a diskless system), a screen moni- 
tor system (to allow sending screens and to 
control other nodes from a master node), 
the DUnk bridge (for connecting to Ether- 
net networks), and an asynchronous com- 
munication server (to control multiple seri- 
al devices such as modems). 

After we overcame a few hurdles in get- 
ting the system installed, LANsman per- 
formed well, especially considering its sta- 
tus as a low-cost LAN. And with little 
difficulty the pop-up menu function allows 
access to the network software. 

— Paul Ferrill 


LANtastic 

Artisoft calls its LANtastic network operat- 
ing system the smallest on the market. 
Memory requirements are touted in a prod- 
uct brochure as "less than 40K on a server 
and 1 OK on a node.” These claims, we 
found, are true — and we also learned that 
small code doesn't mean limited features. 
LANtastic is a true peer-to-peer network 
allowing for hard disk, floppy disk, and 
printer sharing among all nodes. Full DOS 
3.1 file- and record-locking support is in- 
cluded, and LANtastic uses a ftill imple- 
mentation of NetBIOS for all network 
communications. 

A $399 LANtastic starter kit comes 
with two adapter cards, a LAN adapter 
user manual, a two-user version of the 
LANtastic software, one 15-foot cable, 
and terminators. The software fits on one 
360K disk and comes with a 112-page 
manual. This guide is well written and 
filled with illustrations that make the in- 
stallation process much easier. The system 


LANtastic's 
installation is a breeze 
using the LAN adapter 
user manual. 


overall transmits data at the rate of 2 mega- 
bits per second and will support total net- 
work cable lengths of over i ,5(X) feet. 

SETUP AND CONFIGURATION LAN- 
tastic's installation process is a breeze us- 
ing the LAN adapter user manual . One ex- 
ample: the proper jumper settings for 
either XT- or AT-type machines are illus- 
uated in full detail . Once these jumpers are 
set, the cards can be inserted into the ma- 
chines and the cable and terminators at- 
tached. Once the cards are in place, you in- 
stall the LANBIOS software. A special 
utility program called LANCHECK tests 
the network and displays active nodes. 

The LANtastic network adapter is a 
half-size card with an on-board 10-MHz 
coprocessor, 32K of buffer RAM, and a 2- 
megabit-per-second link to other adapters. 
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Close-Up/LAN the remote 
that lets you control all 
PCs on your network 



aose-UpVLAN brings you a level of control 
never before possible. It connects PCs on your 
network giving you the versatility to instantly 
share screens and keyhoards. With one PC. or 
simultaneously with all PCs up and down your 
network. Close-Up/IAN lets people work 
together. 

Helping people 

You're sitting at your PC on the 3rd floor 
working on a spreadsheet budget. Suddenly, a 
message appears on your screen: “Bob requests 
help". You press a hot key, and like magic you 
are looking at Boh's screen. Without moving an 
inch you see that Bob is working on the 
company database. A dialog window appears 
and Bob explains his problem. Since your 
keyboard is active you instantly solve the 
problem, on Bob’s computer. 

Wth another hot key you decide to look in 
on Sue’s computer screen. She’s new and you 
need to keep an eye on her work. You see that 
she is working on a letter using a woid- 
processor. You monitor her for awhile without 
interfering with her work. In bet. Sue doesn’t 
even know you’re there! 

Hot key again and off you go on your rounds 
of the company. Viewing one screen after 
another, helping some, watching others. All from 
the comfort of your chair. Finished, you hot key 
back to your spreadsheet and carry on with 
your budget. Amazed, you think that support has 
never been this easy before. 

Workgroup Conferencing 

As a workgroup problem solving tool, Close- 
Up/LAN is unsurpassed! Qose-Up/LAN lets 
everyone In your workgroup work as a team. 
Your associates can chat in a conference, all 
linked together on screen, no matter how distant 
the locations. Bring up a spreadsheet, for 
example, and show your sales projections for all 
to see. With live keyboards and an instant screen 


to screen connection, associates 
can adjust your figures 
(optionally at your 
discretion) for what-if 
scenarios. 

On-Network Meetings? 

CIose-Up/lAN lets you conference 
your people over a single network, 
over bridged networks, or between 
networks thousands of miles apart. 

Only one program lets you have your 
meetings on your network, Close-Up/LAN. 

Distributed Processing 

Close-Up/LAN distributes valuable LAN 
resources to all PCs on your network. 

No matter where your PC Is located you can 
access resources such as high speed processors 
(386’s), (3) ROM’s, plotters, Irma type 
connections to mainframes, and modem 
equipped PCs that are connected to your LAN. 

It's simple to think of ways to save money 
with Close-Up/LAN. Attach an inexpensive PC 
with a modem to your network. Instantly you 
have a shared communications server. Everyone 
on the LAN has access to that PC and modem, to 
run communication programs, terminal 
emulators, etc. Saving on modem and phone 
Une costs. 

Access is only a keystroke away. While 
working at your word processor, you decide to 
run a CPU intensive job on a 386 computer 
located somewhere on your network. Hot key to 
the 386 and control it as if it were your own. 
Oose-Up/LAN connects your keyboard and 
screen to the 386. Start your (3>U intensive job 
(like re-indexing a database). Then, hot key 
back to your wordprocessor. Toggle back, and 
you can view the 386. 

Think of it. You can give everyone on your 
network the power of all peripherals at a 
fraction of the cost. 


Training & Teaching 

Close-Up/LAN lets your students watch on 
their P(!s while you solve problems on your PC. 
Ideal for corporate and university classrooms. 
You can then reverse the process. Students work 
at their own pace while you, at the touch of a 
key, hop from screen to screen, monitoring their 
work. 

There is only one program that fulfills the 
promise of your LAN's connectivity. Bringing 
people and PCs together . . . flose-Up/LAN. 

Cbse-lpm 

Available Now! 

Call: 805/964-6767 

Norton-Lambert' 

RO. Box 4085, Santa Barbara, CA 93140 USA 
Telex 709170 





Before buying a LAN, take a 
hard look at your 
company's needs. 

Then take a look at the | 
Logical Connection. 

It could be all the 
network you need. 

A peripheral sharing device. 
Simple and affordable. No 
cards. No file server. No node 



disks. Just your equipment, 
logically connected for econ- 
omy and ease of use. 


Connect up to six PCs on 
each Logical Connection. 

To lasers. Printers. Plotters. 
Modems. Switch from one 
device to another from any 
connected PC. Pop up the 
on-screen menu, and it’s done. 

Link as many as 45 Logical 
Connections to 
really expand 
your connectivity 
power. Up to 225 
users sharing 



those costly peripherals. 

Make the logical 
choice. Network 
without a network. 
For as little as $700. 
From the makers 
of Fastback Plus. 


All the network 
most users need.^ 


One 

Megabyte 


tneWBaiiiPES 


.a j j ij 


Available 


a u c 
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The cards can use IRQ 3, 4, or 5 , so there’s 
room to maneuver if you run into conflicts 
with serial ports or other I/O devices in the 
computer. We had no problems running 
the LANtastic cards in our fast Compaq, 
Dell, and IBM machines. 

The network software allows either 
menu-driven or command-line access. 
The command language lets network ad- 
ministrators set up batch files to configure 
server resources and the way that client 
workstations use them. But if you don’t 
want to bother with the command lan- 
guage, a windowed menu system essen- 
tially leads you by the hand through the 
setup process and then saves the results. 
Along the way, any resource attached to 
the server can be made available to the 
whole network; this includes support for 
CD-ROM drives. 

lANPUP AT YOUR FEET LANPUPis 
LANtastic's pop-up utility package. You 
don’t have to load it, but it offers immedi- 
ate access to the network commands and 
also to LANtastic's electronic mail. We 
found it particularly useful for gaining fast 
access to the printer queue. In keeping 


with the small size of the rest of the soft- 
ware, LANPUP takes just 5K of RAM. 

If you do load LANPUP, LANtastic's 
nice e-mail facility lets you send messages 
to any user registered on the network. The 
message software can either send a file or 
allow text to be entered from the keyboard 
with a built-in editor. 

LANtastic has a sophisticated security 
feature, combining password log-on with a 
separate resource-access-control list. If de- 
sired, simple networks can mn wide open 
without any network security. The first 
level of protection comes from traditional 
password access. But LANtastic also 
adopts a practice used in minicomputer op- 
erating systems: it lets the administrator set 
up access-control lists for nearly any level 
of resource. This means that access even to 
individual files can be limited by the con- 
tents of an access-control list. The types of 
network access that the network manager 
can specify are read, write, create, re- 
name, make directory, file lookup, delete 
file, delete directory, execute programs, 
and modify file attributes. 

An auditing facility is also included to 
document who had access to what files 



LANtastic, Version 2.49 
Artisoft Inc. 

3550 N. iMAve. #330 
Tucson, AZ 85719 
(602)293-6363 

List Price: LANtastic starter kit with two 
adapters, two-user version of LANtasic NOS. 
1 5-foot cable, and terminators. $399. Addi- 
tional LANtastic adapter with 1 5-foot cable, 
$199. LANtastic NOS license. $295. 
Requires: 256K RAM in each server or 
work.station. DOS 3 I or later. 

In Sh<Hl: Scant memory requirements do not 
mean limited features in this true peer-to-peer 
network operating system. Product offers re- 
spectable data throughput, NetBIOS imple- 
mentation for communications, full resource 
sharing, and a sr^histicated security system. 
Not cq)y protected. 

CIRCLE 396 ON READER SERVICE CARD 


when — an audit function that’s powerful 
enough to form a client billing system. 

PRINTER SHARING LANtastic does 
an excellent job of sharing printers across 
the network. Its print queue facility en- 
ables any user with the appropriate access 
privilege to print to a central printer on the 
network. The queue manager will print the 
jobs spooled on the print server’s hard 
disk. Banner pages can be inserted be- 
tween the print jobs, and they can be cus- 
tomized for each user. 

Throughout LANtastic's operation, 
help is available on all of the network com- 
mands through the Net Help command. 
This gives a simple description of the com- 
mand and the parameters needed to make it 
work. In addition, Artisoft offers tele- 
phone technical support and a computer 
bulletin board service for its customers. 

Another plus: Artisoft markets a sepa- 
rate $295 product called the Network Eye 
that works with any NetBIOS LAN. It lets 
two stations link across the network so that 
one can remotely control the other and run 
character-oriented programs. 

The LANtastic system is truly a plea- 
sure to use. The number of features includ- 
ed in the basic system makes it one cost- 
effective way to implement a small net- 
work. — ^Frank J. Derfler, Jr., and 
Paul Feirill 



The small LANtastic interface cards include memory that holds a significatU portion 
of the networking software in each node and reduces the impact on RAM. The cables 
are available in prerrusde sets arut are easy to connect or extend. 
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Benchmark Tests: Low-Cost LANs 


T he best indication of low-cost LAN performance 
under typical heavy load conditions can be found in 
the two* and three-station load sections of the 
Database Load berK:hmark test. But don’t stop there; 
enough interesting results are here to keep a conven- 
tion of LAN gurus arguing for a week. 

Before looking at anything, note that not all the 
systems we tested were in their lowest-cost configura- 
tions. Specifically, ELS NetWare II and Network-OS 
were run over Ethernet cards even though both 
operating systems can run over a variety of network 
interface cards, some of which cost less than Ethernet. 
We tested these systems over Ethernet because most 
installations are configured this way and because 
DOS'based operating systems are limited mainly by 
the speed of data going to and from the sender's hard 
disk, not by the network interface cards. The bottle- 
neck at the server's hard disk is clearly shown by the 
dramatic drop in throughput for Network-OS between 
the no-load arvj loaded conditions. 

Ethernet is certainly responsible for the top-rated 
unloaded (zero-station) performance of ELS NetWare 
II ar>d Network-OS, at>d for the scores achieved by 
Novell's high-end AdvarKed NetWare (provided for 
comparison). We chose to test other Ethernet-capable 
networks, such as LANtastic, using the less-expensive 
cards with which they are commonly configured, 
although they would have registered greater no-load 
throughput scores running over Ethernet cards. 

You'll find two entries for TOPS. The older TOPS 
network interface cards are among the slowest in the 
industry, and since a major feature of TOPS 2.1 is its 
Etherr>et interface, we provide benchmark test results 
for TOPS both over the TOPS FtashCard and over 
Ethernet. Note that TOPS over Ethernet degrades very 
little during our Network Throughput Under Load test; 
evidently the TOPS program stores data in workstation 
buffers and answers some small data requests from 
the buffers. This technique works for certain applica- 
tions, but it loses effectiveness when the data requests 
vary as they do in our other tests. 

Without a doubt, the special file system used in 
ELS NetWare II is a factor in its demonstrated 
performance edge over the DOS-based LANs. You 
pay a price for this performance, however, in terms of 
either a dedicated senrer or an extra megabyte of 
RAM. 

Certainly the strangest test results are those 
shown by ELS NetWare II under our Database Load 
test. We checked the results several times, and it is 
absolutely true that the throughput of the timed test 
improved when the database load was activated. This 
can be attributed to the system's disk-caching and 
data-handling architecture. As the queuing and 
caching software hit their stride In this particular com- 
bination of disk drive and files, response times and 
throughput improved. 

Network-OS gains its performance edge through 
the use of a highly effective disk-cache program; 

YtaNer suffers from the lack of such a facility. We ran 
WaNef over Western Digital's StarLAN network 
adapter cards, but the results ur>der disk load would 
have been similar using other types of adapters. The 
scores for Performance Technology's POWERIan are 
not shown here because the product is, for all practical 
purposes, the same as DataLAN 4. 





With Eiherrtet, TOPS% perlormanc® 
degrades very little durir)g our hretvrark 
Throughput Urtder Load test 


Network Throughput Under Load 



(Resufis given in kilobits per second} 





Software 

Interface Card 

Zero 

Stations 

One 

Station 

Two 

Stations 

Three 

Stations 

ELS NetWare II 

Ethernet 

389,464 

223.418 

197,874 

184,227 

Advanced NetWare 

Ethernet 

541,321 

478,132 

438,857 

396,387 

DataLAN 4 

ARCnet 

313.469 

130.031 

119,649 

112.116 

Network-OS 

Ethernet 

359.298 

168.791 

139,477 

140.273 

LANsmart 

DLink 

220.215 

165,060 

162.539 

140,273 

DNA Networks 

Master Card Product II 

219.821 

108,551 

93,302 

86.050 

NeLSO 

Model 200 

195,668 

171,142 

149.671 

128,670 

LANtastic 

LANtastic 

212.963 

120.707 

93.601 

75,064 

TOPS/DOS 

Ethernet 

241,689 

240,000 

221,405 

219,426 

TOPS/DOS 

TOPS FlashCard 

136,230 

126.419 

104,312 

99.096 

PC/NOS 

Omninet 1 

143.216 

77,969 

60,532 

55,321 

VlaNet 

StarLAN 

193.860 

188,745 

167.301 

138,874 
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Hard Disk Access Load 


(Results gtven m kilobits per second) 





Software 

Interface Card 

Zero 

Stations 

One 

Station 

Two 

Stations 

Three 

Stations 

ELS NetWare II 

Ethernet 

389,484 

332.108 

286.433 

254,409 

Advanced NetWare 

Ethernet 

541.321 

503.606 

398,961 

328.556 

DataLAN 4 

ARCnet 

313.469 

178.604 

105,476 

74.247 

Network -OS 

Ethernet 

359.298 

181,238 

107.600 

79.073 

LANsmart 

DLink 

220.215 

127.073 

79.533 

60.741 

DNA Networks 

Master Card Product II 

219.821 

140.756 

98,619 

86.413 

Net/30 

Model 200 

195.668 

69.580 

61,717 

42.125 

LANtastic 

LANtastic 

212.963 

120.825 

72.452 

51.979 

TOPS/DOS 

Ethernet 

241.889 

107.600 

66.278 

47.116 

TOPS/DOS 

TOPS FlashCard 

136.230 

82.139 

63,080 

47.243 

PC/NOS 

Omninel 1 

143.216 

72.197 

57.690 

51,520 

ViaNet 

StarUN 

193,880 

73.747 

41.225 

36.009 


’ with Ethernet (continues) 


Net/30 

To the general public, the Invisible Net- 
work is truly invisible. But in the next few 
months, the Invisible Network will soon 
be visible on the sales market via consul- 
tants, phone orders, direct mail, and retail- 
ers. Invisible Software’s hopes are to in- 
crease distribution through all sales 
chaiuiels, especially in the area of retail. 

The Invisible Network offers easy in- 
stallation, speed, and low memory re- 
quirements, while not burdening users' 
wallets with an expensive price tag; its per- 
node price, in fact, is the cheapest of those 
reviewed here. Retailing at the low cost of 
$215 for two nodes using the Model 200 
network cards and $315 for two nodes us- 
ing the Model 300 cards, the Invisible Net- 
work comes with the hardware to config- 
ure two workstations. Also included in the 
package price is its own network operating 
system, called Net/30. 

NeilSO’s features include pop-up 
menus, extensive help screens, and a re- 
mote boot capability for diskless worksta- 
tions. A complete security system controls 
access to directories by individual or 
groups. Printer queue control handles out- 
put to any printer in the network. And 
Net! 30 offers shortnames for workstations, 
directories, and printers. The command 
language is similar to the one used in Mi- 
crosoft's MS-Net: however, it also bor- 
rows some command verbs from 
NetWare, like the MAP command. If 
you’re not satisfied with the Netl30 soft- 
ware, the Invisible Network hardware 
comes with a NetBIOS interface that 
makes it compatible with other popular 
network software such as Novell’s 
NetWare 2.0a, IBM’s PC LAN program, 
and Torus’s Tapestry. 

Invisible Software offers users a news- 
letter packed with information about the 
latest upgrades in hardware and software. 
The company offers free telephone support 
plus support via CompuServe. 

NET/30 E-MAIL Net/30 includes a basic 
station-to-station message system that only 
uses 5K of memory. To use this message 
system, both sender and receiver must 
have the mail program loaded. The e-mail 
system allows you to send a one-line mes- 
sage to anyone on the network. It prompts 
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Benchmark Tests: Low-Cost LANs 


TMting Procedures 

The PC LAN Labs benchmark tests are written in C 
and are independent of commercial software. Each 
load station operates at a rate many times that of a 
PC in a t^Mcal heavy-use environment (such as a 
data entry operation). We have designed these tests 
so that a single station represents five to ten times 
ttw load of a user performing an interactive task 
(such as updatir>g records) on a typical network. 

The Network Throughput Under Load, Hard Dfak 
A cceaa Load, and Database Load ber)chmark 
tests each report the throughput recorded during the 
performance of a standardii^ task on the network. 

To obtain the figures shown here, we run a lest 
program performing a sequential create, a 
sequential read, a sequential write, a random read, 
and a random write of a large file. The record sizes 
used in these activities systematicalty rotate among 
16K, 4K, and 512 bytes. The results shown 
represent 0^ average throughput over a period of 
time sufficiently long to ensure consistency. Usually 
a 1MB file is used, but this size may be adjusted for 
unusually fast or slow networks. 

While the timed test is run, we load the rwtwork with 
other special programs. The Network Throughput 
UrKler Load test puts a heavy load on the network 
interlace (cards, media, and access protocols) while 
piactng a minimal load on the hard disk ar>d file 
server software. In this test, each load station 
continuously reads and writes its own 1 -byte data 
file, changing the data each time. This creates a high 
volume of data packets and 8tror)g contention at the 
netvrork interface level. 

The Herd Dlefc Access Load test heavily loads the 
hard disk and disk-caching system. Each load 
station randomly accesses its own 1(X)K data file 
usir>g a IK record size. Data written to the file is 
changed each time. This test is influenced by the 
algorithms used in the cache scheme, the software's | 
efficiency in handling the drive, and the speed of the 
drive and controller. 

The Detabaee Loed test reflects the system's 
record-locking support arxJ the way it har>dles a 
number of random simultar>eous accesses to a 
common file. Each load station accesses a common 
database consisting of an irxfex file arxf more than 
4MB of data. Half of the accesses are a simple 
search of the index file with an accompanying 
access to a record in the data file. One quarter of 
the accesses perform the same operation but also 
lock the data record and update its contents. The re- 
maining accesses update the irKfex file and the data 
file. DOS 3.1 file- and record-locking calls are used. 

All benchmark tests were run using a Compaq 
386/20 as the file server; no applications were run 
on tNs machine. Workstations were Dell System 
200 computers running at 12 Mhiz (with an 8.33- 
MHz data bus speed). Test results are reported in 
terms of throughput, measured in kilobits per 
second. These results were derived from repeated 
runs using files of 1MB. 





Because of Its disK-cacMrig and data- 
handKng architecture. ELS NetWare II 
actually irrtproved its throughput when 
the load was activated in our 
Database Load test. 


Database Load 


(Results given in kilobits per second) 





Software 

Interface Card 

Zero 

Stations 

Ona 

Station 

Two 

Stationa 

Thraa 

Stationa 

ELS NetWare II 

Ethernet 

389,484 

461.954 

450,109 

436.857 

Advanced NetWare 

Ethernet 

541,321 

453.485 

441.484 

388,772 

DataLAN 4 

ARCnet 

313.469 

184,227 

173,559 

165,383 

Network-OS 

Ethernet 

359,298 

170.666 

153,216 

150.588 

LANsmart 

DLink 

220.215 

119,300 

112.941 

106.759 

ONA Networks 

Master Card Product II 

219.621 

110,802 

101.386 

97.990 

Net/30 

Model 200 

195.668 

96,603 

86.850 

89,043 

LANtastic 

LANtastic 

212.963 

134,295 

97.756 

86.474 

TOPS/DOS 

Ethernet 

241.689 

125.259 

93,302 

59,592 

TOPS/DOS 

TOPS FlashCard 

136.230 

82.525 

66.746 

57,907 

PC/NOS 

Omninet 1 

143,216 

79,792 

60.117 

53,129 

ViaNet 

StarLAN 

193.880 

65,530 

51 .810 

45.176 

* with Ethernet 
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the receiver to reply as soon as he has re- 
turned to the EKDS prompt. There’s anoth- 
er plus: more capable third-party e-mail 
products on the market would mesh well 
with the Net! 30 software. The article 
“Workgroup Productivity Boosters” (PC 
Magazine, June 14, 1988), for example, 
contains reviews of seven e-mail products. 

Invisible Software’s adapter cards use 
an implementation of the CSMA/CA pro- 
tocol called HCA (Heartbeat Collision 
Avoidance); the HCA implementation 


The Invisible Network’s 
cards use little 
RAM — they keep 
NetBIOS in ROM. 


meets the IEEE 802.3 M AC-level stan- 
dards. This collision-avoidance scheme 
uses a special “heartbeat” timing signal 
carried on a separate pair of wire to syn- 
chronize all the stations on the network. It 
specifies that one master station (hot nec- 
essarily the server) should set the heartbeat 
for the network. One drawback: the master 
station has to be turned on before any other 
network station. 


FACT FILE 


NetJJO, Version 1.41 
Invisible Software Inc. 

481 47th Ave. 

San Francisco, CA 94121 
(415)221-0916 

List Price: Model 2{X) two-node kit. S215; 
Model 300 kit. S315. 

Requires: DOS 3. 1 or later, hard disk and 
200K for server, one floppy drive and 160K 
for workstation. 

In Short: The least expensive system re- 
viewed here, the Invisible Network offers 
midrange performance, fairly straightfor- 
ward installation, and the ability to run large 
programs bccau.se of low memory require- 
ments. Hardware also comes with a NetBIOS 
interface for greater compatibility with popu- 
lar network software. Requires modifications 
to run on fast PCs. Not copy protected. 
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Both the Model 200 and Model 300 
cards use twisted-pair cable to daisy-chain 
up to 44 workstations. The speed and the 
length of the cable are interdependent. If 
you set the Model 300 to run at 3.0 mega- 
bits per second, for example, then the limit 
of twisted-pair cable is 5()0 feet. However, 
mnning at 1 .8Mbps on either model gives 
the user 1 ,500 feet of cable to use. And if 
you wish to run even slower, the network 
could be 2,000 feet in length. Memory re- 
quirements range from 30K to 70K de- 
pending upon the options used. 

ALMOST INVISIBLE RAM USAGE 

The Invisible Network adapter cards use 
little RAM because they keep NetBIOS in 
ROM on the card. One characteristic we 
found is that the ROMs are not fast enough 
for 20-MHz machines. While we had no 
problem using the cards in our 12-MHz 
Dell 200 AT clones, none of the cards 
would run in our Compaq 386/20 until we 
disabled the on-board ROM and read in 
NetBIOS from a diskette. While this pro- 
cedure is explained in the manual, it’s 
worth factoring into your decision. 

The Invisible Network is not difficult to 


install, but the task requires some attention 
to detail. Each network card needs a 
unique address that’s set using a DIP 
switch; you have to track these numbers 
and avoid duplicates. And since the twist- 
ed-pair wiring topology is station-to-sta- 
tion, this system isn’t a great fit for using 
existing telephone cable. But it is easy to 
install your own wiring around the floor 
molding or in false ceilings. The batch file 
INSTALL moves the networking software 
to the floppy disk or hard disk drives of the 
stations, and preparation of a boot disk is 
easy using the file PREPARE. 

The network menu allows only the user 
of that particular workstation to determine 
how other users may access data from it. It 
does not help the user to access other work- 
stations’ data; instead, you must become 
considerably fluent in the use of the MAP 
command. Using batch files to map local 
DOS drive names to networked resources 
really does make the network invisible. 

Low cost need not mean lackluster per- 
formance. For a reasonable price, the In- 
visible Network offers in return simple in- 
stallation, sufficient speed, and low 
memory requirements. — David Byrd 



Invisible Software markets two versions of its network interface cards. The ROM 
chips on the cards hold much of the network software and reduce the impact on the 
available RAM, but in some tests the ROM chips were not fast enough to boot with 20- 
MHz machines. The Invisible Network wiring scheme uses thin telephone-type cable 
that rtuikes it easy to wire between nodes. 
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A Few ^(^rds 

Most Celebrated 



haven’t beard, Harvard Graphics from 
Software Publishing has gotten a lot of 
recognition from the trade press. why, 
you may ash? Certainly our crisp, high- 
speed ou tput hel ped influence InfoWbrld 
readers to name us Product of the \ear. 
And the easy access to so many chart 


PC World' s audience give us their W)rld 
class Award for the second year running. 

Actually it must have been all 
those things and more. Otherwise why 
would PC Magazine call Harvard Graphics 
“the de facto standard ’’ software for 
business graphics? 


FOR A FREE TRIAL DISK, CALL 






From The^JC^rld’s 
Graphics Software. 



Of course, the experts aren’t the 
only ones who favor Harvard Graphics. Tu 
fact, with its growing popularity, Harvard 
Graphics has become the numher-one 
selling business graphics software. 


And naturally we’d llhe to invite 
thosq^J^ou who haven’t tried Harvard 
Graphics tc> call us for a free trial dish at 
the toll-free number below. 

In a matter of minutes. It’ll give you a 
vivid demonstration of the qualities that 
mahe us the graphics 
superpower. 


m 


y )I T\\ AK1-: 
V>R1M.1S111N(, 


#1 

.Software Uicsi 
Higbni ScofT m6 & iw; 
l*H7 NSarW ('latt Awanf 

nnt Place 

IWT NCXiA (irafililck Shoolowt 

mini 


1-800-345-288 8, OPERATOR 5 3. 

1^^ IN’flaarv l'uWi»h»n^ A. «irpi»ralu*n. iMOl Dr, Motiiitain Ww. CA 3^-71210 
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Network-OS, the LAN operating system sold by CBIS, offers excellent printer- 
sharing facilities, full NetBIOS services, disk-caching software, and drivers for 
several different network operating systems. Combined with third-party network 
interface cards, it forms the basis for two value-added products: POWERlan from 
PerformatKe Technology and DataLAN 4 from Datapoint. 


Network-OS 
POWERlan 
DataLAN 4 

It isn’t unusual for a product to appear in 
the LAN marketplace under several differ- 
ent corporate logos. Microsoft’s LAN 
Manager, for instance, will be wrapped in 
a dozen different corporate colors by the 
end of the year. Often, the question for the 
buyer becomes, who offers the best sup- 
port? The same situation applies to a prod- 
uct called Network-OS. 

Network-OS is a LAN operating system 
developed and sold through retail channels 
by CBIS. But this same core operating sys- 
tem has been adopted, combined with oth- 
er value-added features, renamed 
POWERlan, and presented to the retail 
market by Performance Technology. 
There’s more: the Performance Technol- 
ogy package itself has been adopted, com- 
bined with still other support features, and 
offered by Datapoint as DataLAN 4 in the 
retail channel. Here’s a look first at the ma- 
jor features of Network-OS as distributed 
by CBIS, then at the value-added features 
that you get from Performance Technol- 
ogy and Datapoint. 

THE CBIS KERNEL Network-OS is a 
well-designed LAN operating system that 
can mn on nearly two dozen different net- 
work adapter cards, the drivers for which 
are included. CBIS sells Network-OS 
through distributors and dealers for $160 
per node; a site license costs $1 ,280. 

Menus guide all Network-OS activities, 
from installation through resource sharing. 
We found the menus easy to use, but — as 
is typical for systems like this — you have 
to know a lot about pathnames and re- 
source names to woric your way through 
the menus. 

During installation, you can supple- 
ment the menus with a videotape that de- 
scribes setup of the network hardware and 
software. The tape is useful and should at 
least help to bolster the confidence of an 
inexperienced installer. If it doesn’t, fear 
not: CBIS supports Network-OS with a 
free tech-support hotline, through its deal- 
ers, and with inexpensive 2-day courses 
held in Atlanta. 

Under Network-OS, a node can func- 


tion simultaneously as a server and a work- 
station. This configuration, however, 
takes about 180K of RAM in addition to 
that used by DOS. You can install a node 
as solely a client workstation, in which 
case the software requires about 90K of 
RAM. One nice feature of the software is 
that it does not load through a “DEVICE 
= ’’ statement in CONFIG.SYS as do 
some operating systems. This allows you 
to load the LAN software only when you 
need it and to unload it with POPDROP or 
similar menu-management utilities if you 
need to reclaim the RAM. 

Network-OS offers excellent capabili- 
ties for printer sharing. Any machine with 
a hard disk, for example, can make as 
many as five printers available for the net- 
work. The hard disk is used to hold print 
jobs until they are queued for service by a 
particular printer. Menus make it easy to 
tailor the separator page printed between 
each job. And the print spool file closes af- 
ter 2 seconds of not receiving incoming 
data. This avoids the problem some other 
operating systems pose, which forces us- 
ers to close an application program before 
the job is moved to the printer. 


CACHING PROGRAM INCLUDED 

Caching software is particularly important 
in improving the performance of servers 
because the hard disk is usually the slowest 
data transmission device in the network. 
The Network-OS package includes both a 
hard disk file-caching program and a utili- 
ty that reports on its operation. The utility 
notes the percentage of read requests satis- 
fied by the cache while the system has 
been operational. 

Among other significant features, Net- 
work-OS offers full NetBIOS services, 
making it easy to install NetBIOS devices 
like gateways to mainframes on the net- 
work. In addition, the operating system 
uses the Microsoft Server Message Block 
format to request services across the net- 
work. Although we didn’t test this capabil- 
ity, it should mean that the Network-OS 
workstations can interact with servers on 
the network running the IBM PC LAN and 
Microsoft/3Com LAN Manager operating 
systems. 

A security system in Network-OS oper- 
ates on the principle of assigning a pass- 
word for system access and then optionally 
putting passwords on individual resources 
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The Network 
Hardware Solution. 


Famous CORE Reliability. CORE file 
servers, workstations, subsystems and periph- 
erals give you the reliability needed to protect 
your network investment. 

Powerful File Servers. TheATomizer 
386/20 and 386/25 floor-standing file servers 
provide mini-compufer performance with 
five full-height or ten half-height drive slots 
and up to 2.8 gigabytes of capacity. 



Northeast Region: 

203/357-1339 

Central Region: 
312/439-0511 


Southern Region: 

407/997-6055 

Western Region: 

213/312-8130 


International Sales: 

407/997-6044 FAX: 407/997-6009 

Distribution through GBC Distributors, Gates, 
Graydon Sherman, Ingram, MICRO D-TPD 
and Vitronix. In Canada, contact 
Markham International. 


Products listed are registered trade matics 
ot iheir respected manufacturers 
CORE. ATomizer and COWtape 
are regis^ irademailcs 
of CO% Intemational. Inc. 


CORE 

INTERNATIONAL 


The ATomizer 386/20 desktop tile server (not 
shown) provides up to 1.4 gigabytes of 
capacity. All offer uncompromised growth 
capability 


High-Performance Workstations. 

Complete your network configuration with 
ATomizer 286/12 full-size and small footprint 
workstations. Both increase user product- 
ivity with last system performance and 
high-speed network throughput. 


High-Capacity Peripherals. 

CORE 90 to 700MB, 9 to 16ms disk 
drives, high-speed 10 or 15MHz con- 
trollers and external LAN subsystems 
let you upgrade a system to a file 
server without sacrificing perform- 
ance, Protect your valuable data 
with COREtape backup units. 


Compatible with such operating 
as Novell. Star LAN and 3Com, 
as industry-standard cabling, cards 
’and other network components. 


Contact your nearest dealer or CORE repre- 
sentative today. 
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€ Copyright 1988 CWE Internaiionai. Inc 



From the occasional user to the experienced professional, today’s 
PC communications software needs to cover the full spectrum. 

Pre-programmed access to most popular dial-up information services '• “Learn” mode to 
create your own log-on sequences • Dialing Directory • Installation and System ' 
Diagnostics • Comprehensive “HELP" system • 100% Crosstalk* XVI compatibility. 

- : Background mode: Start a file transfer and switch to running another 
program while MIRROR III handles the transfer behind the scene.: ■ 

Ultra High-Speed modem support (19,200 bps), or direct 
connect (up to 115,200 bps). . 







Host system connectivity with terminal emulations including: 
DEC 100/220 series, IBM 3101 (with block mode). 
Televideo 925 and Wyse-50. 


File transfer protocols: XMODEM, YMODEM, KERMIT, Crosstalk, Hayes, 
CompuServe-B and ACT CommPressor'" (the latest in data compression). 


I ' : ' « Introducing the most powerful data communications programming language. 

PRISM provides: Form/Menu generation: real, integer, string, and array variables; RIe I/O 
and the abilityto integrate MIRROR III with foreground applications. A script file protection/ ^ 
compression utility is also provided. 


Put the power of “FuH Spectrum Data Communications” to work for you. 
OiYler MIRROR III Today! 

To order, Call: 1-800-634-8670 
60-Oay Money-back Guarantee 

VISA/MasterCard/COD. $5.00 for Shipping and Handling ($8.00 for COO orders). DISTRIBUTING CORR- 
Rorida residents add 6% sales tax. ^ 32 ^ office Plaza Drive 

MIRROR III is for use on IBM and 100% compatibles (Including the IBM PS/2) TaHahassee, Rorida 32301 
running MS-DOS 2.0 or higher. Telephone: (904) 878-8564 

Cfosstalkisaregisterodtrado(narkofDCA,lnc./CommPressor'"i8atracle<TiarkolACT,lnc. Telex; 6714280 KLON ' 
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like disk drives, subdirectories, and files. 

We liked the Network-OS documenta- 
tion. It includes good introductory infor- 
mation, accurate diagrams of the menu 
screens, a logical arrangement of the data, 
appendices with detailed technical data, 
and an excellent indexing system. The sec- 
tions on interrupts and memory maps are 
rare in products of this price and very valu- 
able to people trying to sort out incompati- 
bilities during a system installation. 

The CBIS version of Network-OS 
comes with a three-user e-mail package 
that is not resold by Performance Technol- 
ogy or Datapoint. This package includes 
both an on-line conferencing capability 
and a bulletin board. The mail package lets 
you import and export messages to and 
from ASCII files, but it doesn’t have the 
ability to attach binary files to an ASCII 
message. 

THE POWERLAN BOOST Perfor- 
mance Technology adds a powerful hard- 
ware interface to the CBIS Network-OS 
operating system, calls it POWERUm, and 
combines it with other products to com- 
plete a family of network alternatives. 

The POWERUm software is sold in a 
$595 four- workstation version, an $1,195 
eight-workstation version, and a version 
with an unlimited user license for $1,995. 
The 8-bit POWERrim network interface 
cards sell for $299 each; the 16-bit, $795. 

Selling the products is a team that in- 
cludes people with a lot of experience in 
the ARCnet networking system. They 
market their own ARCnet cards and have 
developed a NetBIOS module for the carxls 
that takes advantage of some of the fea- 
tures built into their architecture. This 
makes the NetBIOS module smaller and 
faster than the drivers supplied by CBIS. 

The Performance Technology network 
interface hardware will remotely boot 
from any server using the Microsoft Server 
Message Block protocol. In other words, 
diskless workstations on a LAN can boot 
from PC LAN or LAN Manager servers as 
well as from POWERUm servers. 

In addition to POWERUm, Perform- 
ance Technology has its own (grating 
system, called POWERserve. Very fast 
and capable, the $2,495 POWERserve re- 
quires a dedicated server to run. It retains 
DOS on the server but does most of its 



Setwork^S 
CBIS Inc. 

5875 Peachlrec Industrial Blvd. 

Building 100. Unit 170 
Norcitvss.GA 30092 
(404)446-1332 

List Price: Single midc. S160; site license. 
$1,280, 

Requires: A nondedicated server with 640K 
RAM and appropriate network interface 
cards, purchased separately. 

In Short: A DOS-ba.sed network operating 
system with good printer-sharing features and 
the flexibility to run on many different net- 
work interface cards. The system includes a 
hard-disk-caching program and a three-user 
e-mail package that is not sold with value- 
added versions. Not copy jMotectcd. 
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POWERUtn 

Performance Technology 
800 Lincoln Ctr. 

7800 IH lowest 
San Antonio. TX 78230 
(800)825-LANS 
(512)349-2000 

List Price: POV/ERlan four-user license, 
$595; POVr’ERlan eight-user license. $1 . 195; 
POWERUm Plus unlimited license. SI .995; 
POWERserve dedicated server software. 
$2,495; POWERrim 1 8-bit ARCnet network 
interface card. $299; POWERrim II 16-bit 
ARCnet network interface card, $795, 
Requires: A nondedicated server with 640K 
RAM and appropriate interface cards. 

In Short: A repackaged version of the CBIS 
Meiwork-OS product with an improved Net- 
BIOS f<M^ ARCnet and added support. 
POWERsenr, a proprietary t^raiing sys- 
tem. is also available for use with a dedicated 
server. Not copy protected. 
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[)ataLA.\4 
Datapoint Corp. 

Direct Marketing Services 
Mail Siq> H56 
9725 Datapoint Dr. 

San Antonio, TX 78284 
(800) 334-9968 

List Price: DataLAN4 Intro Pac. $1,295 (in- 
cludes POWERIan software, three Datapoint 
ARCnet cards, and four-port ARCnet hub). 
Requires: A nondedicai^ server with 64()K 
RAM. 

In Short: A repackaged version of POWER- 
Ian that includes 8-bit ARCr>et card.s. Similar 
in both price and performance to POWER- 
Um. Not copy protected. 
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work by going around DOS for faster oper- 
ation. POWERserve gets most of its speed 
by using a huge cache: the system can ded- 
icate up to 32 MB of RAM to cache. It can 
also address up to 12 gigabytes of disk 
drive storage and connect up to 255 simul- 
taneous users. 

POWERserve will get its own review 
later in comparison with its peers from No- 
vell, 3Com, and DSC. But for the pur- 
poses of this review, keep in mind that 
POWERUm has a big brother capable of 
high performance. 

Performance Technology supports its 
products with a traveling team that trains 
distributors, and the company offers free 
technical support to its customers. 

THE DATAPOINT DHTERENCE To 

make up the DataLAN 4 package that we 
benchmark tested for this review, Dala- 
point takes the POWERUm software and 
combines it with networic interface cards to 
put together a single package that brings 
two workstations plus the server on-line. 
The $1 ,295 DataLAN 4 package includes 
the POWERUm software, three 8-bit Data- 
point ARCnet cards, and a four-port pas- 
sive ARCnet hub. 

Datapoint is a company with a long his- 
tory in the computer business. It markets a 
line of minicomputer products and a 
unique terminal that handles not only data 
but also two-way television images for 
video conferencing. In addition, the com- 
pany has a toll-free number for customer 
support and offers worldwide on-site ser- 
vice. — ^Frank J. Derfler, Jr. 


PC/NOS 

The first thing to know about Corvus Sys- 
tems is that the company markets network 
adapter hardware called Omninet aixi an 
operating system called PCINOS. 
PC/NOS, Version 2.0, is Corvus’s latest 
entry into the crowded LAN arena. Don’t 
confuse Version 2.0 with the original Om- 
ninet operating system that Corvus intrr)- 
duced some years ago. Corvus went to 
school after releasing the original product, 
and the result is a solid network operating 
system. 

Corvus offers a four-node starter kit in- 
cluding four Omninet 1 cards, PCINOS, 


PC MAGAZINE ■ MARCH2 8. 1989 
121 



■ LOW-COST LANS 


and all the necessary plug-and-click ca- 
bling for $995. Adding nodes is easy since 
you need buy only the card and cables; the 
licenses for all the nodes your hardware 
will support (100 in the case of Onuiinet) is 
included in the starter kit. In addition to the 
Omninet 1 cards, which operate at I mega- 
bit per second and use the CSMA/CD pro- 
tocol, PCINOS will also work on the ARC- 
net, IBM Token-Ring, Ethernet, and 
Tandy’s Link networking systems. 

RAM requirements for PCINOS vary 
depending upon how you configure the 
software. A node acting as a workstation, 
for instance, requires 66K. And a comput- 
er sharing a printer and hard disk uses 
174K plus IK per every megabyte of disk 
space shared. You can not unload the net- 
work drivers and software without reboot- 
ing your machine. 

TRICKY INSTALLATION Corvus’s in- 
stallation program should be easy to use; 
unfortunately, we had a problem with its 
copy-protection scheme, which works 
with hidden files to limit the number of in- 
stallations. This and a repeat experience 
with a bad diskette gave us more than a lit- 


tle frustration. Ordinarily, however, you 
type "adnstall” and answer questions 
about the configuration. The install pro- 
gram modifies the CONFIG.SYS and 
AUTOEXEC.BAT files to add the proper 
commands. 

After installation, the Corvus program 
NetView (not to be confused with IBM’s 
program of the same name) links the com- 
puter to the disk drives and printers avail- 
able to the user. The resources available to 
any one user ate controlled by a security 
system based on privilege levels. NetView 
also lets the user see shared resources in a 
screen diagram. Initially, the maze of win- 
dows can be difficult to navigate, but if 
you follow the manual to make your flrst 
connections, the rest of them ate easier to 
make. 

Using the Corvus command language, 
the network manager can create batch fdes 
to link the user to the proper resources. 
Even though this language does not follow 
the standard Microsoft MS-Net command 
strucnite, it is thorough and easy to under- 
stand. 

One atmoying problem is the inability 
to use the computer if the network card is 


FACT FILE 


PC/.yOS, Version 2.0 
Corvus Systems Inc. 

160 Great Oaks Blvd. 

San Jose. CA 95119 
(408)2814100 

List Price: Four-nexJe .starter kit. $995. Soft- 
ware site license. $695 per server. Each addi- 
tional Omninet 1 adapter. $2.10 (cabling in- 
cluded). 

Requires: For workstations; 66K RAM. 
DOS 2.0 or later. For server; 1 74K RAM 
plus 1 K for every megabyte of disk space 
shared; hard disk. 

In Short: PC/NOS offers reliable peer-to- 
peer nie-sharing and network functions but 
proved slower than nxisi other s> stems re- 
viewed here. Brighter points include variable 
RAM needs, helpful security features, and a 
full-fledged communications program, 
though installation and configuration may be 
tricky. Copy protected. 
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out of your machine. The software will 
crash if it doesn’t find the network card. A 
better solution would be to report an error 
and exit to DOS. You must modify or re- 
name your CONFIG.SYS and AUTOEX- 
EC.BAT files before you remove the card. 

MESSAGING FUNCTIONS PCINOS's 
messaging and print spooling portions are 
not as powerful as those of some larger and 
more-expensive networks, but they’ll 
meet the needs of most installations. The 
messaging function has the ability to send 
messages to users who are currently 
logged in, but it lacks the ability to store 
and forward and attach binary files. 

The print spooler is more complete. It 
allows the user to view the print queue and 
change the priority of print jobs. The net- 
work manager also has the ability to 
change the priority of any job in the cue. 

One feature that sets PCINOS apart 
from the low-cost LAN group is that it in- 
cludes NosTalk, a full-fledged communi- 
cations program. This program lets you 
share modems on the network for sending 
data to remote locations and checking 
e-mail services. Another unique feature is 
Virtual Console, which lets a user take 
over the keyboard and screen of another 
person’s workstation. This feature is very 



The wiring plan of the Conus Omninet network features cables with tap boxes that 
allow a one-wire connection to each PC instead of the two used in other systems. Each 
card, however, uses a slide-on connector that takes a steady hand to align. 



PC MAGAZINE ■ MARCH2 8, 1989 
122 





We Took The * 1 Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pcANYWHERE III 

W'licro ilo \ini i:i) u hen mhi’iv aliviuly al ilio 
Up! AikI up! And up! 

I'ho /’( ■ # i I Aiilm 's C'lioicc in KcnKiic 

C’umpulini; is luw nvn Jash r. Iacii ctisicr lo ii.\c. 
And nrn nunr clciii ly ilic laulcr. \\ illi now. unlval- 
ahlo rcaluivs that can't Ix’ rouni.1 anyw here else. 

Plus, now you can use |xANY\Vlll!Kl-. Iir''wilh 
K' Mae l'erm''' lo mn a lY’ Ironi your Maeiniosh. 

/’(’ Miiiiiiziiw wrote: "iX'AN^ \\'III !RI- is one ol those 
rare prounints that costs less than the eoni|X'lilion \el t>Hers 
Ix'tler |X'i rornianee." 

TIIH BIaST IN THH BUSINPXS 
.iLisr (lOi’ Bi;rii:R 

IvAN'SAVHliRl! Ill lets you mn any K' remolel\ Iririn 
any other K'. terminal, or Maeiniosh C'ompletel\ control all 
programs. il;tt;i. attached ix'ri|iherals. and internal eanls. such 
its network ada|ilereari.ls. on the distant e('m|xitei. rransler 
files. Print on either end. All w ith complete seeurily. 

|X'ANYWHI !Rli III is also the Ix'si solulii'ii lor remote 
access to a laval Area Network. In laet. Nowll chose 
|x AN\'\VIII !RI: III lor remote eomixiline w ith its new 
NetWare Asynchronous ('ommuniealions .Server IN-AC'S).'" 

Iliesc are onl\ some of the itretil. new lealuies: 

Al !i( ' ( 'ALL HAC 'K pre\ enis unaulhori/ed access. 
:md lets yixi control w hich side of the eommuniealion ahsorhs 
phone charties. DIAL DIHLC'LON) lets you store a list of 
phone numbers and make calls w ith a sinele keystroke. 

CALI. LOCidINCi records call time tinti tiuralion >:reat for 
client billing and customer sup|iort. 

WICC/DAIA SW'I Li /lli\’(! lets uscin talk into the same 
phone line being used for data transmission. RIX'ORI) A,\l) 



riA) HAi 'K IS e\eellenl lor remote diagnostics and training: 
entire remote sessions can Iv eaptured aiul played back later 

Bi;rn:R ihan a carbon coi’^ 

/’(' li’i li .loiinidl: “What is the final wixliet on CarUm 
Copv PI US. . . its leatures are siirpasserl b\ those ol a 
package reeetit I \ reviewed |x.\NAA\ l ll-RI ! . easeoliise. 

vle|X'nilabilitv. nevibility olOiX'iation. cost elfeetiveness 
( )n these scores. |X'.AN'i \\'l il !RI-! is the Ivtter alternative " 

/’( ■ "ll there's one ivrogram that can haiulle it 

all. it's |x AN^A\'l ll-RI- . . As the least e\|X'nsive jvaekage. 
it's also the clear Iront nmner in giv ing the most battg 
I vr buck 

ndlihlitiscd Advisor: “My prelerenee. |x•.'\N^ VVlIf.Rl , 

IX'i lormed Haw lessly. . . ine\|vnsive enough to Iv installeil 
wherever there's a nuKlem." 

|■dlllilv diiil I lonic-OIjit (■ Coinpiiiin^: "A 'Ix'st buv' in 
mv I'Hxik." 

And tlvv ilidn't even see |x AN't WI II.RI: IIP 

i.()w i’rkt: includiuS boih 
H osi ANi)Ri-:M(xn:sii)iAS 

Best ol all. ix AN^ WIIURf, III retails lor only S14.S. 

AikI unlike other remote computing packages, one purchase 
of ixAN't AVI 11 ,R1'. Ill prov iiles the soltware necessary 
lor /)(>/// sides — host and remote nl a PC'-to- 1 Y’ connect ion. 

for more inrormation. or to place your order, call voui 
Kval dealer or tlistributor. Or contact DMA at 212-bS7-7l 1.^. 
or write to: Dvnamie Mieropnxessor Assix iates. Ine., 

N) l .ast 42nd .Street. Suite IKK). 

New 't'ork. N't' IDKo. 

/'. IV Ml ////«///, /.I will/// A7 ,,«,//•( 
itii itihli nunks i>l Ihmimii < vv<*/ XwHUihs 

( hilt I fthtiliii :\ tilt Ihhlfiiuoks t*/ iht II nuinultit iiiii i\ 
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THIS IS WHAT HAP 
LET OUR CUSTOMERS 


TH This is not exactly your typical dot 
I h matrix printer. But then, the ALPS 
eSM Allegro 24 wasn’t built in typical dot 
liMU matrix pnnter fashion. 

It’s the result of a highly sophisti- 
cated new design process, never 
before attempted by any other 
printer company. We call it 
“Giving the Customers What - 
They Want’.’ 

You told us you wanted a 

PC Magazine Editor's Choice Award. 10/31/88. 



rugged 24-pin printer for under $500. Which 
the Allegro 24 is. You wanted it to chum out 
page after page of crisp, letter-quality output. 
Which it does. And you wanted it with easy- 
to-use front panel controls. Which, of 
course, it has. 

Then you insisted that it be 
jam-proof. Which explains this 
printer’s uncharacteristic profile. 
You see, it has no platen. Just 
a unique flatbed design for a 


Copyrighted materiai 





PENED WHEN WE 
DESIGN A PRINTER. 


paper path that’s straight, direct and virtually 
unjammable. 

As if that weren’t enough, you asked for— 
and got— features like “paper parking’’ for 
automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And 
full compatibility with most all the PCs and 
software you already have. 

For a free demonstration of the printer 
you’ve always wanted, see your lo^ ALPS 
dealer. Or direct your questions, comments 
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and brilliant ideas to us at 800-828- ALPS. 
In California, 800-257-7872. 

And help us design our next printer. 

ALPS 

AMERICA 
Built by popular demand. 

AUegro24isa trademark of ALPS Electric Co.. Ltd.Cl988. ALPS America. 
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And Save ! 


Share Your Predous Resources . . . 


When you can’t afford to buy a laser for each PC, the BuffaloSL^“ is the inexpensive way to let everyone share 
- not just your lasers, but printers, plotters and modems as well. An SL with memory improves PC productivity 
like a printer buffer, but is a more sensible investment since SL memory is shared by all peripherals. If you don’t 
need simultaneous access to shared files, the SL is also an alternative to a LAN at a fraction of the cost. 


The SL has four parallel and six serial channels, with all ten being user configurable as either an input or an 
output, so you can share any combination of PCs and peripherals. If you need more than ten channels, you can 
link several SLs together. All channels can be in use at the same time to rapidly transfer data and quickly release 
your PCs to continue working instead of being delayed for printing. The SL software even allows your PC to 
send data at 19,200 baud. AH memory (user upgradeable up to 4MB) is dynamically allocated and efficiently 
shared by all channels as needed. The SL comes with menu-driven software to install the pop-up menu for easy 
selection of printers and control options, but you don’t have to be a programmer to use it. Of course, the SL 
works just fine without our software too! The SL has many other features so ask us to send you more information. 


When you compare the price and capabilities of the Buffalo SL with any similar devices, we believe you will 
agree with thousands of well-infonned professionals that the SL is the best value available anywhere! 



ONLY 
$500 

Plus$l(X)/256KB 
Up To 4MB 


BUFFALO 


The Inexpensive peripheral sharing solution 

( 800 ) 345-2356 

Buffalo Products, 2805 19th Street SE, Salem, OR 97302 (503) 585-3414 
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.V 

•‘m 


Buffalo Products also makes PC memory 
expansion systems boards, other smaller 
buffers, automatic switches, and interface 
conversion devices. All of our products come 
with a 45 DAY MONEY BACK GUARANTEE. 
Call us TOLL FREE and talk to one of our friendly 
application technicians for solutions to your 
connectivity problems. 

BUR^Ut 


pwvuxa 


■ LOW-COST LANS 



The TOPSIPC network adapter cards handle output for Apple's LocaTT alk network. 
We used the FaraUon computing adaptation of LocalT alk; the FaraUon connectors 
extend LocatTalk through twisted-pair telephone wire. IVf also ran TOPS/DOS with 
new drivers that were supplied forSCom’s ElherUnk II adapter cards. 


helpful for training users and debugging 
programs. 

PCINOS is Corvus’s original Omninel 
rewritten into a bona fide contender in the 
netwoilc OS game. It gives the network 
manager easy installation (PC LAN Labs’ 
experience notwithstanding), ample secu- 
rity levels, and flexible connections. It also 
gives the user simple messaging, low 
memory overhead, and solid perform- 
ance. — M. Keith Thompson 


TOPS/DOS 

We have always liked TOPS. Though this 
network operating system is superficially 
simple, it remains part of a family of prod- 
ucts with great flexibility. This flexibility 
has just been significantly improved by the 
release of TOPS/DOS, Version 2. 1 . The 
big news about Version 2. 1 of TOPS is the 
addition of NetBIOS services and drivers 
for 3Com’s EtherLink II and Ether- 
Link/MC network interface cards. 

The TOPS family of networking prod- 
ucts spans computer systems based on 
Unix, DOS, and Apple operating systems. 
TOPS has always bnn a great way to link 
these otherwise dissimilar computers over 
the Apple’s LocalTalk network card and 


MFACT FILE 


TOPSIDOS, Venion 2.1 
TOPS 

950 Marina Village Pkwy. 

Alameda. CA 94501 
(415)769-9669 

List Price: TOPSIDOS. $189 per node; 
TOPS FlashTalk network inteifacecard. 
$239. 

Re<|uircs: 256K RAM. DOS 3. 1 or later. 

In Short: TOPSIDOS. part of a family of in- 
teroperable network operating systems for 
Unix. Apple, aikl MS-DOS computers, al- 
lows easy sharing of Apple LaserWriter print- 
ers and file exchange between computers 
with different architectures. Offers respect- 
able performance . effective resource shar- 
ing. and a flexible menu or command-line in- 
terface. but not among the least expensive 
systems reviewed. Copy protected (or more 
specifically, serialized: the software moni- 
tors serial numbers of workstation copies). 
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cabling system. One popular use of the 
network systems is to make it easy for PC- 
based applications to use an Apple Laser- 
Writer over LocalTalk. 

While the LocalTalk card and cabling 
scheme is simple to install and fast enough 
for numy applications, it is slow relative to 
other networking schemes and isn’t widely 
used in the networking world. Since spe- 
cial versions of TOPS can mn on Sun 
workstations and on other minicomputers 
tunning Unix, some network connection 
to these computers was needed. All of 
these problems disappear under TOPS! 
DOS 2. 1 because Ethernet is so widely ac- 
cepted and supported in the network nuir- 
ketplace. 

The addition of NetBIOS services 
makes it much easier to add gateways, cer- 
tain electronic mail, database, and spread- 
sheet programs, as well as other utilities to 
the network. The greater speed of Ethernet 
makes it mote practical to mn these ser- 
vices on the network. 

NOTSOLOW-COST Under either Lo- 
calTalk or Ethernet, TOPS/DOS isn’t an 
extremely low-cost networking alterna- 


tive. The software costs $189 per node. 
The TOPS FlashTalk cards cost $239 
each, and there’s usually an additional 
charge per node for the adapters needed to 
connect the cards to twisty-pair wiring. 
Ethernet adapter cards retail for approxi- 
mately $395 each, so while TOPS/DOS 
isn’t necessarily a low-cost solution com- 
pared with the other systems reviewed 
here, it is a popular and flexible one that 
can expand with your needs. 

Any station on a TOPS network can 
function as a server and make its resources 
available to the test of the network. In a 
TOPS LAN populated by Apple, SUN, 
and IBM-compatible computers, this 
means that any of the machines can act as a 
fde server for the others. It doesn’t mean 
that these machines with different architec- 
tures can automatically use each other’s 
data files, but there are many utilities and 
corrunon file formats between these ma- 
chines that make file sharing possible with 
careful planning. TOPSIDOS, for in- 
stance, includes a copy utility called 
TCOPY that lets you copy the contents of a 
IX)S, Macintosh, or Unix directory across 
the network. 
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FAMDJAR interface The latest re- 
lease of TOPS keeps the TOPSMENU in- 
terface for end users. This menu lets you 
decide if a directory or subdirectory will be 
made available for sharing through the net- 
work, along with how any available drives 
and printers will be addressed through 
your station. 

Many network administrators will by- 
pass the menus and take advantage of the 
command-line interface, which accepts 
typed commands or those entered through 
batch files. One of the nicest commands in 
the TOPS repertoire is TOPS UNLOAD. 
This command removes the memory- 
resident modules of TOPS from RAM. 

TOPS UNLOAD 
removes the resident 
modules from RAM; since 
they take about 192K, it’s 
nice to reclaim this 


RAM when the network 


isn’t in use. 


Since these iiKxlules take about I92K of 
RAM, it is nice to be able to reclaim this 
sizable chunk of memory when the net- 
work isn't in use. 

Another feature retained by the latest 
release of TOPS — albeit stubbornly — is its 
serial number scheme. Each copy of the 
software has a unique serial number, and 
each node must have a unique serial num- 
ber to communicate. Unfortunately, this 
setup has the potential of being a headache 
for any network administrator trying to 
keep serial numbers straight when people 
are exchanging floppy disks and network 
files. 

The TOPS/DOS security system use? a 
simple password scheme. Passwords can 
be assigned by the system administrator to 
resources like subdirectories to limit ac- 
cess. Similarly, the printer-sharing system 
is simple but effective. Printers on a PC 
can be shared only by other PCs, but Apple 
printers and some other categories of print- 1 


ers can be shared across the network. 

TOPSIDOS 2. 1 is appealing in its sim- 
plicity and reliability. It lacks some of the 
administrative features found in other 
networking products and it doesn't exactly 
qualify as inexpensive, but it is flexible 
and powerful and can be the perfect solu- 
tion for people with multivendor network- 
ing problems. — Frank J. Derfler, Jr. 


I ViaNet 

I Western Digital's ViaNet is a fully distrib- 
uted peer-to-peer network operating sys- 
tem. Although ViaNet has been around 
since 1982, the product was acquired 2 
years ago by Western Digital. The soft- 
ware costs $99 per node and can address a 
variety of interface cards. A version of 
ViaNet for Unix is also available. 

For this low-cost LAN review we used 
ViaNet with Western Digital StarLink 
cards, which are rated at I megabit per sec- 
ond with real throughput of 0.8Mbps. 
ViaNet is a shared-resource environment 
with no dedicated server. Each computer 
can share any of its resources through the 


network. But ViaNet offers no "worksta- 
tion-only" configuration that uses less 
RAM. Any node acting as a print server 
will use an additional lOK. 

ViaNet is marketed in different pack- 
ages through various channels, and the re- 
tail version sold through distribution is 
packaged in one of two ways. Each pack- 
age comes with a “Super Disk" contain- 
ing drivers for the most popular networks, 
including Novell's. The ViaNet starter kit 
includes three StarLink Plus cards, three 
copies of ViaNet, and the necessary plug- 
and<lick cabling for $1,099. Each addi- 
tional node costs $99 for the software plus 
$334 for the StarLink Plus card. 

Another way to obtain ViaNet is 
through one of Western Digital's OEMs. 
ViaNet’s modular design allows OEMs to 
customize it to work with their particular 
cards. This gives them the ability to offer 
specific, more-complete solutions. 

READY TO INSTALL Western Digi- 
tal's StarLink cards come ready to install 
in most computers, with the selection of 
the IRQ line being the only potential 
change to the card. The installation ptt> 




He ran ViaNet over Western Digital’s StarlAN adapter cards, one of a variety that 
the software can address. The Western Digital adapters can either hook together in 
daisy-chain fashion or connect individually to a StarlAN hub. 
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Finallv a PCnetwork 
that^ 1^ and fi1enc%. 

A lot of people choose the TOPS/DOS network for its friendly menu-driven interface. Some for 
its raw Ethernet* speed. And some buy TOPS for the best reason of all. . . it's both fast and friendly. 

As with all TOPS local area networks, TOPS/DOS requires 
virtually no training. With just a few simple menu selections you can 
quickly access other PCs, exchange files, and share peripherals as 
if they were your own. To install one yourself, just plug in a network 
card, your TOPS software (only 2 disfc), and some very basic network 
cabling. No central server is needed, but you can easily add one 
as your needs grow. 


TOPS Tech Specs. 

• RMUlicsofwofroUowing-SCOMEtherUnkll. 
3COM Ethertink MC. TOPS HashCanl. or SynOpiics 
LatUsNei-ro run on any IBM PC. PS/2 orcompauMe. 

• Compa(ibkwi(hfnanyDOS3.lerNETBlOS- 
compaiible LAN appticaiions. such as dfiASE ill 
LAN. \M)cdmfect S O LAN. Mlcrosofi Mtxd 
Network, and Q&A 3.0 Network. 

• All TOPS netw^ functions can be accessed from 
the DOS command line. 

• Can be configured in diem-only (I20K) or Client/ 
Server(t90K) modes. 


TOPS/DOS makes fast, friendly connections to other systems, too. You’ll find the TOPS name 
on a complete family of network solutions that allow you to expand your PC network to include 
Macintoshes?* Sun* workstations, and even other networks. 

Make some fast and friendly connections of your own. Call the 
TOPS Division of Sun Microsystems at 800-445-TOPS (from outside 
the U.S. and Canada, call 415-769-8700). Or write to us at TOPS, 

950 Marina "Village Parkway. Alameda. CA 94501 . When you need connections. 


TOPS' 


Tpyright C 1968 Sun Microsystems, Inc. 


#-sun 








If you think all 

ETHERNETS 

are created equal... 


think again... 



G/ Ethernet 8-bit 
PCadapter 


and again... 



il)IT()RN 
C HOIC I 


G/Ethemet IG-hit 
AT adapter 


and again. 



T hree high performance Ethernet adapters 
for NetWare that strictly comply with the 
IEEE networking standard. So you 
get both the highest performing LAN* 
and the Ethernet standard. ” 

Gateway’s G/Ethemet is available > 
today in 8-bit PC, 16-bit AT, and Micro ’ i 
Channel Architecture versions. Whether 
you have IBM PCs, XTs, ATs, any of the 
PS/2s, or compatibles, you can connect 
them together with G/Ethemet adapters in 
any combination to build the fastest Ethernet 
LAN possible. 

G/Ethemet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory 
compared to most other Ethernets. So heavy data 
traffic, like spreadsheet or database applications 
between PCs on the LAN, won’t slow you down. 


G/Ethemet Micro Channel adapter 


Gateway also offers NetWare, as well as a full line 
of Ethernet accessories. You get the complete 
Ethernet LAN solution from a single source. 
And best of all, when you choose Gateway’s 
G/Ethemet, you get the product 
'' quality, reliability, and technical support 
that have made us one of the leading net- 
/ working companies, year in and year out. 






*Call today to get your FREE copy of the 
G/Ethemet performance benchmark report. 

1-800-367-6555 
(714) 553-1555 in California 


Clateuiay 

communications, inc. 

2941 Alton Ave • Irvine, CA 92714 

G/Etheme( is a trademark of Gateway Communicatiana, Ine. An other trademarks are at their 
respective manufacturers. Copyri^t < 1968. Gateway Communications. Inc. All rights reserved. 
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gram on the two-disk set is quick and easy. 
It creates the necessary subdirectories and 
modifies the CXiNFIG.SYS and AUTO- 
EXEC.BAT files. One thing that the pro- 
gram doesn’t do is ask you what devices 
you would like to share. The default is to 
share floppy disk drives — requiring the 
network manager to edit the AC- 
CESS. SYS file to avoid problems. 

We had a problem mnning ViaNet on 
our 20-MHz Compaq 386. Our bench- 
mark-test software received an error mes- 
sage when trying to access a file immedi- 
ately after creating it. When given the 
opportunity to retry, ViaNet responded 
properly. One thing ViaNet could use, 
however, is a disk-caching utility. Its per- 
formance didn’t bum up the track, and a 
disk cache would help significantly. 

ACCESSING DEVICES Users familiar 
with EXDS will quickly pick up on the syn- 
tax that ViaNet uses to access network de- 
vices. ViaNet assigns Z: to the network. 
Each node attached to the network is a sub- 
directory on the Z: drive, and each re- 
source shared is a subdirectory in the node 
directory. 

Western Digital realized that under this 
architecture pathnames could get extreme- 
ly long and that some pre-DOS 2.0 appli- 
cations don’t recognize paths. As a result, 
the company came up with a handy fix 
called MACASGN. The MACASGN 
command substitutes drive letters for path- 


F A C T FILE 


ViaSet, Version 3.06.18 
Wesiem Digital Corp. 

2445 McCabe Way 
Irvine. CA 92714 
(714) 863-0102 

list Price: Three-node system. $1 .099. $99 
per additional node: additional $334 for Star- 
Link Plus card. 

Requires: 256K RAM. DOS 2. 1 or later. 

In Short: A fully distributed system that can 
address a variety of interface cards. ViaNet 
also offers an optional link to Unix systems. 
Lackluster performance on benchmark tests 
exhibits a need for disk caching, but Western 
Digital’s reputation for technical expertise 
and support makes this a solid choice for 
most installations. Copy protected. 
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slac H O I C E 


• LANtastic 


Our clear choice for a favorite low- 
cost (hut highly effective) LAN is 
LANtastic from Artisoft. The sec- 
ond-least-expensive system at a total 
of $2(X) per node, this product is a 
steal. While the greatest speed is 
found in the most expensive sys- 
tems, everything in this product 
goes together quickly — without tite 
glitches, tender care, and tedious 
torment that characterize the instal- 
lation of many other networks. The 
code is fast, the implementation of 
NetBIOS is excellent, the services 
are great, and it uses only a tiny 
amount of RAM, As a ftnal testimo- 
nial, the LANta-stic software, in- 
stalled over NetBIOS on Western 
Digital Ethernet cards, has been in- 
stalled in several machines in the 
PC LAN Labs, 


names. The \1NVENT0RY\FILES direc- 
tory on drive C; of the accounting comput- 
er, for example, can be alternatively 
referred to as drive N: . 

As for security, ViaNet’ s features are 
simple yet effective. You can assign users 
to groups to quickly establish levels of ac- 
cess, and you can also change the attri- 
butes of files to prevent losing data. 

ViaSpool is the print spooler included 
with ViaNcr. This spooler allows the user 
to send print jobs to the print server but 
doesn’t display the print queue. The net- 
work manager has the ability to see the 
print queue and to change the priority of 
the print jobs. TALK is ViaNet's “rode” 
messaging program. It puts an incoming 
message in the middle of your screen even 
if you are in the middle of a program. 
T.^K does not have any store-and-for- 
ward capabilities. 

ViaNet is a proven network OS capable 
of meeting most users’ needs. The pro- 
gram isn’t a top performer, but it is never- 
theless reliable and inexpensive. 

— M. Keith Thompson ES 


PRKCTMF 


"WE'VE GROWN 
DEPENDENT ON 
PRIMETIME TO 
MANAGE OUR 
TIME." 

-Info World 

Effective time management. 
Your success depends on it. 

So when Info World, the 
leading micro 
computer news- 
paper, endorses a 
time management 
software package, 
it’s time for a 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time," says 
PC Magazine, "Quite an 
attractive package. Buy it." 

PRIMETIME is 
a personal projea 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, 
scheduling and organization 
tools into one powerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 

Call for a FREE Demo Disk, 

or see your local software 
dealer today. 

1 - 800 - 777-8860 

Extension 107 

PRIMETIME SOFTWARE INC., P.O. Box 27967 
SaiuaAna.CA 92799714/5566816 
Suggested retail price $99.95 
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PC BRAND 

Chosen^ 1 For 
Customer 
Service and 
Support. 

"I’C BRAND is the LL Bean of llie personal 
computer mail order. 

I’C BRAND wants no unhappy customers, 
and it's .service and support policies help to 
insure that." 

-Personal ConiiniHn;^'s 10 Best Mail 
Onicr Companies , Feh, 1989 



BRAND' 


PC BRAND offers 
you more... 

Welcome to PC Brand. 

Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 

Free Freight, 
Toll-Free Support, 

5- Year Warranty 
and more... 

Everyone promises you 
great service. We deliver 
the tangibles. 

Free freight • Fast delivery 
•No credit card surchaiges 
•A 30-day Money-Back 
Guarantee on every system 
we sell ‘Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved • And 
our exclusive 5- Year War- 
ranty (call for details) on 
all PC Brand products. 

Call PC Brand today. 

For the best selection... 
the best products... at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 
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PC BRAND 286/12 $949 


PC BRAND 286/20 $1300 



12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 •Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 •Landmark"- Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• 80286 Processor Operating at 12MHz with Zero Wait States 

delivering I6MHz Effective Throughput 

• 51 2K RAM expandable to 4MB on the System board using 

256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25’’ or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

• Enhan^d 101-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compaHbility 

• Built-in System Board LIM EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit k 2 6Bit) 

• Small foot print case with 5 Disk Drive bays 

Options: 

• Full size 5 drive case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Tower Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor k Video Card 

Video 

20MB 

1:1 MFM 

40MB-40MS 

1:1 MFM 

40SfB-28MS 

1:1 MFM 

80MB-2SMS 

1:1 MFM 

Mono 

$1335 

$1439 

$1548 

$1679 

EGA 

$1729 

$1833 

$1942 

$2073 

VGA 

$1900 

$2004 

$2113 

$2244 


Standard System Features: 

• 80286 Processor Operating at 20MHz with Zero Wait Slates in 

interleave mode delivering 26MHz Effective Throughput 

• 512K RAM expandable to SMB on the System board using 256K 

and/or 1MB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• Industry Standard BIOS with full MS/ DOS, OS/2, XENIX, 

NOVELL, 3COM, and PCNET compafibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting comp>atible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 6 16Bit k 2 8Bit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• 386SX Upgrade • Tower Case • 4MB Interleaving Ram Card 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


286/20 With 512K, Hard Disk Drive, Monitor k Video Card 


40M8-40MS 
1:1 MFM 

40M8-28M5 
1:1 MFM 

eOMB-28MS 
1:1 MFM 

n0MB'2SNG 
1:1 RLL 

1S0-16MS 
1:1 ESDI 

320-16MS 
1:1 ESDI 

Mono 

$1790 

$1899 

$2030 

$22% 

$3000 

$3923 

EGA 

$2184 

$2293 

$2424 

$2690 

$3450 

$4317 

VGA 

$2355 

$2464 

$2595 

$2861 

$3700 

$4488 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 

FOR NAMt BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Oder Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 



PCBrand,Inc 954 West Washington Street, Chicago, IL 60607 1-800-722-7263. Weareop>en Monday thru Friday: Sam to6pmCST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.S are Accepted. Prices subject to change. Pbr Order Status and Customer Se^ce Inquiries Call: l-8(X)-662-SERV 
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BRAND™ 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 



PCV20 AD-II $669 

15 MHz Throughput in an XT. Complete w/ 
Monographics Card & Monitor. Norton SI 4.0 
512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 
Standard System Features: 

• lOMHz Nec V20 CPU with 1.5 times the power of the 8088! 

• 512K RAM standard. Expadable to 640KB 

• One 360K Floppy Drive • 84-key AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• All Ports and FDC Built into Motherboard 

for Increased Reliability 

• Hercules Compatible Graphics Card 

• 12” Monochrome Monitor 

• Accomodates up to 4 HH Mass Storage devices 

• AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

• Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor it Video Card 

Video Drive 

1 Floppy 

2 Floppy 

20MB 

30MB 

40MB 

Mono 

$669 

$740 

$924 

$950 

$1077 

RGB 

$839 

$914 

$1098 

$1124 

$1241 

EGA 

$1059 

$1134 

$1318 

$1344 

$1461 


PC BRAND 386/20 $1995 



20 MHz Clock, Zero Wait Operation 
Norton SI 24 • Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• Intel 80386 Processor Operating at 2 OMH 2 with Zero Wait States in 

interleave mode delivering 30MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry SUndard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compaHbUity 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • SMB 32Bit RAM Card Upgrade 


SUndard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 

Videc*^ 

4CMB-40MS 

1:1 MFM 

40MB-28M5 

1:1 MFM 

80MB-28MS 

1:1 MFM 

tlO-28MS 

1:1RLL 

150-16MS 

LIESOI 

320>t6M5 

MESDI 

Mono 

$2540 

$2649 

$2780 

$3046 

$3750 

$4673 

EGA 

$2934 

$3043 

$3174 

$3440 

$4250 

$5067 

VGA 

$3105 

$3214 

$3345 

$3611 

$4400 

$5238 


TOWER STYLE CASE $220 

Add $220 to any Desktop Configuration 

Modeled in IBM’s PS/2-80 
Style, this unit offers: 

• 2^ Watt Power Supply 

• Two 3.5" Front Accessible Drive Bays 

• Two 5.25" Front Accessible Drive Bays 

• One 5.25" FULL SIZE Internal Drive Bay 

• TURBO MHz Digital Speed Display 

• Easy Access Snap-off Side Panel for quick 
"no-screwdriver" access to internals 

Tower' is » RrgiMrrrd Tradnnsrk for NCR Corporation 
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PC BRAND 386/25 $2450 



"PC Brand offers the best low 
cost alternative around" 


-PC Magazine's Editors Choice Feb.14, 1989 


"FasterThan a Speeding Bullet!" 

-Computer Shopper Cover Story Nov, 1988 


25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 • Landmark Speed 35MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• Intel 80386 Processor Operating at 25MHz with Zero Wtdt States in 

interleave mode delivering 35MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable * 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor St Video Card 


40MB-40MS 

40MB-28MS 

80MB-2SMS 

1I0MB-28MS 

ISO-IbMS 

320-16MS 

Vid«>\ 

1:1 MFM 

MMFM 

1:1 MFM 

lilRLL 

1:1 ESDI 

MESDI 

Mono 

$2940 

$3049 

$3180 

$3446 

$4200 

$5073 

EGA 

$3334 

$3443 

$3574 

$3840 

$4600 

$5467 

VGA 

$3505 

$3614 

$3745 

$4011 

$4800 

$5638 


Your PC Brand Advantages: 

30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
•5-Year Limited Warranty 

*A*a PC BtuhI natomer, you'll enjoy the bcH wananty coverage in the induatry. 
Wamniy covera all PC Brand ayetem motKcrboarda, power auppliaa, RAM. keyboarda 
and all expanaion carda. 100% patta li labor are covered your tint year. 80% paila 
year-2. 60% patta yaar-3. 40% paita yaar-4. 20% perta year-S AddiUonal extended 
coverage contracia available for a foe. Floppy, hard diaka and tope drivea arc coveted 
foroncyearonly.Manufocturer'fwafTantyappUcaloall non-PC Brand products. 
Complete warranty information available on requeat. 


LCD PORTABLES from $1770 


286 & 386 Systems 
•512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 

*386 Systems 
come W/1024K. 




Select the power & features of our 286 & 386 desktops in a self- 
contained, light (20 lbs.) high impact plastic housing similar to 
the COMPA(3® Portable HI. 


All feature: 

• 640 X 400 Backlit Supertwist LCD by TOSHIBA 

• Monographic & Color operating modes, EGA Optional 

• External Monitor Support. External Keyboard Port. 

• 5 expansion slots (3 long, 3 short) • Ob-key keyboard. 

• Accomodates two 5.25" or 3.5” Floppy/Hard Disk Drives 

• 200 Watt 112/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 


286/12 

286/20 

386/20 

386/25 

1 Floppy 

$1770 

$2070 

$2650 

$2900 

20MB 

$2079 

$2379 

$2959 

$3210 

40MB 

$2200 

$2500 

$3100 

$3300 

71MB 

$2800 

$3100 

$3600 

$3900 

1S0MB 

1:1 ED» 

$3400 

$3700 

$4250 

$4500 


SAVE ON .NAME BRAND PERIPHERALS... .SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


m 


PC Brand, Inc 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: 8am tobpmCST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Se^ce Inquiries Call: 1-800-662-SERV 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* 


TOSHIBA 

1000; 51 2K, 80C88, 2 FDD $769 

1600 BACKLIT. 80286-12. IMG. 20MB.HDD.FDD .3495 

1 200HB; BACKUT.l MB. 20MB HB 2395 

3100E 1MB, 80286-12, 20MB. HDD. FDD ...2995 
3200; 1MB, 80286, EGA, 40MB, HDD, FDD..3525 
5200/40 2MB, 80386, VGA 40MB, HDD, FDD, ..-.6100 
NEC 

MULTISPEED HD 2275 

ULTRALITE W/IMB Call 

MITSUBISHI 


MP286L-220; 80286, 20MB HDD, FDD ....$2439 
Call on New NEC & TOSHIBA Models 


MONITORS* 


NEC 

Multisync 2A 14" (800x600) EGA/VGA$509 


Multisync GS 14" Mono 249 

Multisync 3D 14" (1024x768) EG A/ VGA -.659 

Multisync Plus 15" (960x720) 895 

Multisync XL 19" (1024x768) 2395 

MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 

12" Amber TTL Monochrome $79 

14" VGA Paper White Flat Screen 145 

13" RGB (640x200) Color 230 

13" EGA (640x400) Color 339 

14" VGA (800x600) Color 415 

PRINCETON GRAPHICS 

Max 15 15” Multifreq. Monochrome 249 

Ultra 16 16" Multifreq. EGA/VGA 879 

Ultrasync 12" Multifreq. EGA/VGA 520 

SEIKO 

CM1430 14" (1024x768) Multifreq $619 

CM1420 (noninterlaced) Multifr^ 1079 

MITSUBISHI 

XC-1410 14" EGA (640x350) $369 

1381 Diamond Scan 499 

3905 19" CAD Monitor 1 965 

6905 19" CAD Monitor 2285 

SONY 

CPD1302 13" Multiscan (1024 x 768) 645 

CPD1320 13" (640 x 480) VGA Call 

ZENITH 

1490 Ratscreen Enhanced $600 



MODEMS 


PC BRAND 100% Hayes Compatible! 

1200 Baud Internal w/Bitcom $52 

1200 Baud External 70 

2400 Baud Internal w/Bitcom 95 

2400 Baud External 129 

HAYES 

1200 External $270 

2400 External 415 

A.T.L 

24(X)ETC Internal Modem w/MNP5 365 

US ROBOTICS 

Courier HST/9600 $599 


Courier V.32 9600 Baud Ext.w/MNP5 ..889 


Internal Modems 


100% Hayes Compatible. Free Software! 



TAPE BACK-UP 

SPECIAL 


40MB Internal Tape Back-Up 

$ 200 ^^ 

Uses DC2000 Scries Micro Cartridges same as Irwin. 
XT/AT and Novell Compatible! Limited Quantity! 


VIDEO CARDS 


PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch 149 

VGA 220 

PARADISE 

Autoswitch 480 EGA $177 

VGA+ 279 

VGA+ 16 16 Bit Version NEW 309 

VGA Professional C!all 

VIDEO SEVEN 

VEGA DELUXE $209 

VEGA VGA 268 

FASTWRITE VGA 379 

VRAM VGA 475 

NEC 

1024-256 $1175 

MV A 1024 949 

ATI 

EGA Wonder $229 

VGA Wonder 329 

VIP VGA 260 


DISK DRIVES 


FLOPPY DISK DRIVES: 

360K 5.25" HH Black $75 

720K 35 ” HH w/5.25" Mounting 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5" HH Grey w/5.25" Mounting 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 ExtJloppy $199 


MINISCRIBL 3180E 


150MB 1 /2 HT. OQ C 

16MSESDI 

Largest Capacity, Highest Performing 
Half Height Drive on the Market! 


HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT ControUer ...$259 

20MB 35MS ST125 w/XT ControUer 299 

20MB 35MS ST125 245 

30MB 65MS ST238 w/XT ControUer 285 

30MB 35MSST138 330 

30MB 35MS ST138 w/XT ControUer 380 

40MB 40MS ST251 350 

40MB 28MS ST251-1 429 

80MB 28MS ST4096 Full Height 590 

MINISCRIBE 

40MB 61/40MS M3650 $319 

40MB 25MS M3053 455 

63MB 61 /40MS M3675 RLL 349 

71MB22MSM3085 659 

71MB 28MS M6085 FuU Height 585 


150MB 16MS M3180E ESDI 1/2 Hgt! .1295 
320MB 16MS M9380 ESDI FuUHeight .2350 
640MB I6MS M9760 ESDI FuU Height 3525 


PRIAM 

45MB 28MS ID45H Half Height $489 

62MB 28MS ID62AT FuU Height 575 


130MB 20MS ID130AT FuU Height 1395 

132MB 20MS ID130PS INT. for PS/2 ... 1450 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
230MB 25MS P230R2 RLL FuU Height 1495 
330MB 20MS ID330PS INT. for PS/2 ... 1895 
330MB 20MS ID330EC ESDI w/CNIRL .2250 

Priam External and PS/2 Drives also Available 


IOMEGA 

B1201 Single 5.25" 20MB Int $795 

B220 Dual 5.25" 20MB Ext 1619 


If the drive you require is not listed here please 
contact our sales department for a quotd 


TAPE BACKUPS 


60MB Archive QIC Internal or Ext $590 

60MB Maynard Maynstream Portable ...889 
60MB Maynard Maynstream for PS/2 ..989 


68MB Irwin External 549 

80MB Irwin Internal 509 

150MB Archive Internal 925 


150MB Maynard Maynstream Port 1395 

2.2GB Maynard 2200HS 8mm Drive ....4350 
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Save Time. Save Money. 


SCANNERS/DIGITIZERS 


The Complet PC Handscanner .............. 165 

Dest 1020/2020 Scanners Call 


Diamond Flower HS3000 Hand Scan ... 249 
300/400DPI 6 Grey Uvels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint/Windows File Format Output. 


Hewlett Packard Scanjet 989 

Microtek MSF300G 2895 

Microtek MSF300C 1325 

Microtek MSF300Q w/64 Grey Levels 1850 

Princeton LS300 Scanner & Adapter 750 

Summasketch 12x12 378 

Summasketch 12x18 635 


PRINTERS* 

NEC 

P2200 170/55 ....345 P960XL 400/140.1030 

P5200 265/90 ....530 P5300 Wide 650 

LC690 Postscript Laser FVinter 3190 

PANASONIC (New Models Listed) 

1180 192/38 $189 1191 240/48 235 

1124 192/63 329 1592 220/38 390 

1595 290/51 449 1524 240/80 545 

OKIDATA 


MU90 270/90 ..465 ML391 270/90 645 

ML320 300/62 ..339 MU93 450/120 ..Call 
HEWLETT PACKARD 

Deskjet 690 LaserJet II 1720 

Font Cartridges Call MemoryUpgrades ...Call 

LaserJet IID Duplex Laser IMnter 2995 

TOSHIBA 

321SL 216/72 ....469 341SL Wide Carr .599 

351SX360/120..937 Express 311 385 

CmZEN 

120D 120/25 149 180D 180/29 170 

MSP40 240/40 .. 295 MSP45 Wide 399 

MSP50 250/50 ..345 T224 200/132 605 

DICONIX 

150P 150/50 305 300WP 310/73 479 




PC BRAND- YOUR 
#1 LAN SOURCE ! 


Cal) tor Custom Configurations 


NOVELL NETWORKING 


NOVELL 

4 User ELS 286 Level 1 $450 

8 User ELS Level 11 939 

Advanced Netware 286 V2.15 1850 

SFT Netware 286 V2.1 5 2395 

Disc Coprocessor Board 379 

NE2000 Ethernet File Server Board 399 

NEIOOO Ethernet Card 299 

RXNET 299 

TIARA Lowest Priced Lancards Call 

GATEWAY (PC Magizines Editors Choice) 

G /Ethernet AT $419 

G/NET 259 

WESTERN DIGITAL 

Ethercard+A for PS/2 $320 

Starcard+ 233 

Ethercard+ w/Novell Drivers 233 

STANDARD MICRO 

ARCNET Passive Hub $72 

ARCNET AcHve Hub - 409 

PC120 ARCNET BOARD Now EGA compat 135 

PC260 TWISTED PAIR ARCNET CARD 1 30 

PC500-WS 16 Bit Work Station Board ...389 

PC500-FS 16 Bit File Server Board 479 


I/O CARDS 


AST Rampage 286 w/512K 395 

INTEL Aboveboard Plus w/512K 419 

INTEL Inboard 386 for PC w/IMB 799 

INTEL Inboard 386 AT 1019 

DICIBOARD Smart 8 Port Serial Card Call 

PC BRAND 

I/O+II For AT's Ser/Par/Game $45 

l/O+n For XT's Ser/Par/Game/Clock ...45 

2MB EEMS for XT's w/OK LIMS 4.0 95 

2MB EEMS for ATs w/OK LIMS 4.0 95 

3MB Multifunction+Memory for ATs ..110 
Serial/Par/Game/Software w/OK 



BRAND" 


Free Freight 

30-D^ Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

We cany over 10,000 different name brand 
products. Call for prices on products not listed 


FAX MACHINES/CARDS 


SHARP 
FO220 

989 FO300 

1200 

FO420 

....1299 FO500 

1550 

MURATA 
M1200 

679 M1600 

879 

TOSHIBA 
TSH3300 

....1395 TSH30100 

1225 

COMPLETE PC 


4800B FAX ... 

249 9600BFAX 

399 





CALCOMP 

1023.; $3800 1042 7499 

1043 6499 1044 10200 

HOUSTON INSTRUMENTS 

DMP41, DMP42, DMP52 CaU 

DMP52MP, DMP61, DMP62 Call 

ROLAND 

DXY885, DXY990, DPX2000 Call 

DPX3300, GRX300, GRX400 Call 

*C>versized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order CaU 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 



PCBnnd,Inc 954 West Washington Street, Chicago, IL. 60607 l-8(X)-722-7263. We are open Monday thru Friday: Sam to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries CaU: 1-600-662-SERV 
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The Rack. It's 8 straight hours of burn-in 
testing. Yet only one of many trials every Hayes 
modem must go through before it's packed and 
shipped. 

In all. there are over 20 tests and inspec- 
tions for quality and reliability. Thus allowing us to 
offer the most comprehensive performance war- 
ranty in the business. 

Today, while all too many manufacturers 
are content to perform only the most perfunctory 
tests on their products and then only on a random 


basis, we believe in testing all of our modems. 

With no exceptions. 

At Hayes we've been making dial-up 
data communications as common and as reliable as 
ordinary phone calls for over a decade. Whether 
PC-to-PC. PC-to- 
Host or PC-to-LAN. 

Hayes has set the 
standards. 

And we intend to let nothing lower those 
standards. Especially one of our own modems. 


SMAftTMOOEM 2400 

(D Hayes* 


For your nearest Hayes dealer, call 800-635-1225. Hayes Microcomputer Products, Inc.. RO. Box 105203. Atlanta. GA 30348 
O 1989 Hiyes Microcomputer Products. Inc 


Hayes. 
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25 

SHORTCUTS 
TO THE 
POWER OF 

EXCEL 


Riers DfCt 



Like a work of modem art, 

Microsoft Excel is easy to admire but 
slightly harder to understand. 

These 25 tips will help you cut through 

the confusion and master 

some of Excel’s trickier commands. 


Microsoft Excel is the most powerful spread- 
sheet on the market today. As PC Magazine wrote 
in its first review of Excel (“A New Face for 
Spreadsheets,” December 22, 1987), the program 
is simply stuffed with features. Unfortunately, be- 
cause of the depth and complexity of the program, it 
can take months to master Excels advanced fea- 
tures and even longer to discover all of its hidden 
powers. 

In the course of our work with Excel, we’ve 
learned how to use it more efficiently. Based on our 
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experience, we’ve compiled a list of tips. 
These include techniques that save time 
and make Excel easier to use, as well as 
pointers to help avoid its pitfalls. Some of 
these tips are included in the Excel refer- 
ence manual, but few people take the time 
to read that massive volume in its entirety. 

Here are 25 of the most interesting tips 
we’ve picked up along the way. You’re 
sure to find them useful because while 
learning to use Excel on a basic level is 
fairly easy, learning to take advantage of 
its power is much more difficult. 



FIgur* 1 ; You can use this dialog box to change 
Excel's default directory. 


'Tip #1: When you want to save a 
document in an alternative 
directory, use the Open... 
command to change the default 
directory before you issue the Save 
^...command. 

Excel does not allow you to change the de- 
fault directory (called the current directory 
in the Excel manual) when you ate saving a 
document. If you want to save an Excel file 
in a directory other than the program’s de- 
fault directory, you must preface the name 
of the file that you type into the Save work- 
sheet or. textboxwiththepath to that alter- 
native directory. Although this saves the 
file into the dir^ory you specified, it does 
not automatically make that directory the 
default directory. 

However, you can change the default 
directory before saving a document. That 
way, you won’t have to type in an alterna- 
tive path into the Save worksheet as: text 
box because Excel will look to that directo- 
ry when you next issue the Save As. . . or 
Open... commands. 

To change the default directory, pull 
down the File menu and select the Open. . . 
command. When you do this. Excel will 
reveal a dialog box like the one shown in 
Figure 1 . Within this dialog box, the name 
of the default directory appears to the right 
of the Directory is prompt. 

To change the default directory, dou- 
ble-click the name of that directory in the 
Directories: list box. If the name of the di- 
rectory that you want to make the default is 
not listed, click the one that will lead Excel 
to it. When the next list of directoiy names 
is revealed, double-click either the name 
of the directory that you want (if it appears) 


or the name of the directory that will lead 
Excel to the directory that you want to 
make the default (if its name doesn’t ap- 
pear). 

Once the name of the directory that you 
want to make the default directory is listed 
to the right of the Directory is prompt, 
choose the Cancel button. This catKels the 
Open... command without opening a file 
and at the same time makes the directory 
whose name appears to the right of the Di- 
rectory is prompt the default directory. If 
you subsequently issue the Save As... 
command. Excel will save the current doc- 
ument into this directory unless you speci- 
fy otherwise. 


Tip #2: Use the Paste Function... 
conunand to enter unfamiliar 
functions into an Excel worksheet. 

Even if you’ve worked with Excel for a 
while, you may not be familiar with the 
syntax of all its many functions. The Paste 
Function. . . command on Excel’s Formula 
menu is an easy way of entering a function 
whose syntax you ck) not know. 

When you issue the Paste. . . command. 



Rgure 2: This dialog box lists all r^Excel's 
built- in functions . 


Excel will display the dialog box shown in 
Figure 2. This dialog box lists all of Ex- 
cel's built-in functions. To enter one of 
these functions, simply choose it from the 
list and then choose OK. 

If the Paste Arguments check box is 
turned off. Excel will type the function you 
selected onto the formula bar in the form 
=FUNCT10N(), where FUNCTION is 
the name of the function you selected. For 
example, if you selected the PMT() func- 
tion, Excel will type =PMT() onto the for- 
mula bar. After Excel types the function, it 
will position the insertion point between 
the two parentheses, ready for you to type 
in the arguments. 

If the Paste Arguments check box is 
turned on. Excel will type placeholders for 
the arguments of the function that you 
choose between the parentheses at the end 
of that function and will select the place- 
holder for the first argument. For example, 
if you selected the PMT() function while 
the Paste ^guments option was on. Excel 
would type 

=PMT ( rate , nper , pv , f v , type ) 

onto the formula bar, and select the word 
rate. At this point, you would simply re- 
place the placeholders with the appropriate 
numbers, strings, formulas, or functions, 
then lock the function into the worksheet. 


Tip #3: Use the Ctrl-Enter 
combination to enter a formula into 
more than one cell at a time. 

When you want to enter copies of a formu- 
la or function into several adjacent cells, 
you probably enter the function into one 
cell, then use either the Copy. . . , Fill 
Right..., or Fill Down... commands to 
copy it into the other cells. 

However, you can enter a formula or 
function into one cell and copy it into adja- 
cent cells in one step. To do this, select the 
range of cells into which you want to enter 
copies of the formula or function. Then 
type the appropriate formula or function 
into the active cell. Finally, press Ctrl- 
Enter. When you do this. Excel will lock 
the formula that you typed into the active 
cell and enter copies of that formula into 
the other selected cells. For example, if B7 
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is the active cell, you would select cells 
B7:D7, type =SUM(B3:B5), then press 
Ctrl-Enter to enter the functions 
= SUM(B3:B5), =SUM(C3:C5), and 
=SUM(D3:D5) into cells B7, C7, and 
D7, respectively. 


Tip #4: To replace a formula or 
function with its result, recalculate it 
after bringing it to the formula bar. 

If you want to replace a formula or func- 
tion with its result while you are in editing 
mode, there is an easier way than going 
through the time-consuming process of us- 
ing the Copy... and Paste Special... com- 
mands. All you have to do is bring the for- 
mula or function you want to have re- 
placed to the formula bar, press the Calc 
key (F9), then press Enter. When you 
press Calc, Excel will replace the formula 
or function on the formula bar with the cur- 
rent result of that formula or function. 
When you subsequently press Enter, Excel 
will lock that result into the worksheet, re- 
placing the formula or function. 


Tip #5: Use the Ctrl-<semicolon> 
and Ctrl-<colon> keys to enter the 
current date and time into a 
worksheet. 

To enter the current date into a cell, simply 
select that cell and simultaneously press 
the Ctrl-<semicolon> keys. When you do 
this. Excel will type the current date onto 
the formula bar in m/d/yy form. When you 
press Enter, Excel will lock the serial ^te 
value of the current date (the number of 
days that have elapsed since December 3 1 , 
1899) into the active cell and assign that 
cell the m/d/yy format. 

To enter the current time into a cell, 
simply select that cell and simultaneously 
press Ctrl-<colon>. When you do this. 
Excel will type the current time onto the 
formula bar in h:mm AM/PM form. When 
you press Enter, Excel will lock the serial 
value of the current time (a decimal value 
representing the time as a fraction of the 
24-hour day) into the active cell, and as- 
sign that cell the h:ttun AM/PM format. 
Remember another important Ctrl-key 
combination as well: Ctrl-<quotation 


mark>, which copies into an empty cell 
the contents of the cell above it. 


Tip #6: To copy a formula without 
altering its relative references, 
either convert it into a label or copy 
it from the formula bar. 

When you use the Ojpy... and Paste... 
commands to make a copy of a formula 
that contains relative references. Excel ad- 
justs the references to match the location of 
the copy. For example, if you copy the 
formula =A1-I-A2 from cell A4 into cell 
C5, Excel will place the formula 
=C2+C3 — not =A1-1-A2 — into cell CS. 

If for some reason you want to make an 
exact copy of the formula leaving the ini- 
tial references intact, there are two easy 

■ To enter the current 
date into a cell, simply 
select that cell and 
simultaneously press the 
Ctrl-<semicolon> keys. 

ways that you can do it . 

First, you can convert the formula into a 
label. To do this, bring the formula that 
you want to copy to the formula bar. Then 
delete the equ^ sign (=) from the begin- 
ning of it by pressing Home and then Del. 
Next, press Enter or click the Enter box. 
When you do this. Excel will replace the 
formula with the label form of that formu- 
la. For example, if cell A4 contained the 
formula =A1-I-A2 originally, it will con- 
tain the label AI -t- A2 at this point. 

Once you’ve converted the formula 
into a latel, you can copy it anywhere 
without having Excel chwge any refer- 
ences within it. Once you’ve made the 
cq)y, you should convert both the original 
label and the copy of it back into formulas. 
To do this, bring each one to the formula 
bar individually, press Home, type an 
equal sign (=), and press Enter. 

Although this method is easier than 


making each reference absolute, there’s an 
even easier way to make an exact copy of a 
formula: copy it from the formula bar. To 
do this, bring the formula to the formula 
bar, select it, and issue the Copy... com- 
mand. When you copy a formula from the 
formula bar, &cc/ does not alter any of the 
references within it — even those that are 
relative. 


Tip #7: You can debug a formula 
by calculating portions of it on tbe 
formula bar. 

If Excel returns an error value such as 
#VALUE!, #REF!, or #NUM! when 
you press Enter to lock a complex formula 
into a worksheet, you can pinpoint the 
problem-causing portion of the formula by 
recalculating selected portions of the for- 
mula while it is on the formula bar. To do 
this, simply select the portion of the for- 
mula that you want to calculate and press 
the Calc key. When you do this. Excel will 
recalculate the selected portion of the for- 
mula and replace that portion with its re- 
sult. Once you locate the portion of the for- 
mula that is causing the problem, you 
should press Esc or click the Cancel box to 
end the edit, bring the original formula 
back to the formula bar, make the correc- 
tion, and then press Enter or click on the 
Enter box. 


Tip #8: You can select an item 
within a list box by typing its first 
letter. 

Rather than using the scroll bar or box to 
bring into view the portion of a list that 
contains an item you want, you can simply 
type its first character. Since the items in 
any list box are always arranged in alpha- 
betical order, this will take you to the sec- 
tion of the list containing items beginning 
with that character. At this point, you can 
find the item you want (if there is more 
than one item beginning with tbe character 
you’ve chosen in the list) by using the 
scroll bar or box, or by continuing to press 
the character key . Each time you press the 
key, you will select the next item in the list 
beginning with that character. If you press 
the key when the final item that begins 
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with that character is selected. Excel will 
go back to the first item in the list that be- 
gins with that character. 


Tip #9: Use the Shift-Tab 
combination to move backwards 
through a diaiog box. 

As you probably know, the Tab key serves 
as a convenient way to move around with- 
in a dialog box. When you press this key. 
Excel activates the next object (list box, 
text box, check box, option box, or button) 
within the dialog box. For example, press- 
ing the Tab key from within a dialog box 
where the Header text box is active would 



Figure 3; The Shift-Tab combination moves 
you backward within a dialog box. 


activate the Footer text box; pressing Tab 
again would activate the Left text box; and 
so forth, in sequence. 

You can use the Shift-Tab combination 
to move in the opposite direction within a 
dialog box. When you press Shift-Tab, 
Excel activates the previous object in that 
box. For example, pressing Shift-Tab 
while the Left text box within the dialog 
box shown in Figure 3 is active will acti- 
vate the Footer text box; pressing Shift- 
Tab again will activate the Header text 
box; and so forth. 


Tip #10: Use the custom format ;;; 
to hide entries in a worksheet. 

Unlike many other spreadsheet programs. 
Excel does not feature a built-in “hidden” 
format — one that suppresses the display of 
the entries in the cells you specify. Howev- 
er, you can create a custom format that 


does. To hide the entry in a cell, select it, 
pull down the Format menu, select the 
Number. . . command, and type ;;; into the 
Format text box. As soon as you choose 
OK, the Excel program will add ;;; to its 
list of formats, close the Formal Number 
dialog box, and assign that format to the 
selected cell. 

The semicolon (;) is the character that 
divides one part of a custom format from 
the next and determines how (or whether) 
different kinds of data are displayed. The 
part to the left of the first semicolon con- 
trols the display of positive values; the part 
between the first and second semicolons 
controls the display of negative values; the 
part between the second and third semico- 
lons controls the display of the value 0; and 
the part to the right of the third semicolon 
controls the display of text. Since nothing 
appears between the semicolons in the ;;; 
format. Excel will not display anything in 
the cells to which the format was assigned, 
no matter what they contain. 

Although the ;;; format prevents enuies 
from being displayed in the worksheet, it 
does not prevent the contents of those cells 
from being displayed on the formula bar 
when that particular cell is active. In order 
to prevent this from happening, you must 
select that cell, pull down the Format 
menu, select the Cell Protection... com- 
mand, turn on the Hidden attribute, choose 
OK, pull down the Options menu, select 
the Protect Document... command, 
and choose OK again. 


Tip #11: You can use your mouse to 
alter the width of more than one 
column at a time or the height of 
more than one row at a time. 

Many Excel users think that they can adjust 
the width or height of only one column or 
row at a time with their mouse. However, 
besides using the Column Width. . . or Row 
Height. . . commands, you can also adjust 
the size of multiple columns or rows with 
your mouse. 

To adjust the width of two or more col- 
umns at once with your mouse, select each 
of the columns in its entirety. To do this, 
simply drag across the letters that identify 
those columns. Then place your mouse 
pointer in the row of column letters at the 


top of the worksheet (on the vertical line at 
the right edge of any one of the columns 
you selected) so that the pointer turns into a 
double-arrow shape. Drag to the left or 
right until the column is as wide or as nar- 
row as you want, and then release the but- 
ton on your mouse. Actually, this is the 
same process that you use to adjust the 
width of a single column. As you drag the 
mouse, only the width of the column 
whose right border you are dragging will 
change. As soon as you release the mouse 
button, however. Excel will set the width 
of all of the selected columns to the width 
of the one you were adjusting. You can use 
a similar technique to adjust the height of 
more than one row at a time with your 
mouse. 

Although you will usually use these 
techniques to adjust the widths or heights 
of adjacent columns or rows, you can use 
them to adjust the widths or heights of non- 
adjacent columns. To accomplish this, all 
you have to do is select the nonadjacent 
columns or rows by holding down the Ctrl 
key as you click their letter or number. At 
that point Excel will change the width or 
height of all of the selected columns or 
rows when you use your mouse to alter the 
width or height of any one of the selected 
columns or rows. 


Tip #12: Use the Goto key in 
combination with the Shift key to 
select large ranges. 

Like most Excel users, you probably select 
ranges in your Excel worksheets by drag- 
ging your mouse. As long as the range that 
you want to select is fairly small, this 
method works well. However, selecting a 
large range by dragging your mouse is a 
slow process since Excel has to shift new 
rows and columns onto the screen one at a 
time. 

Fortunately there are faster ways of se- 
lecting a large range. First, after activating 
the cell at one comer of the range you want 
to select, you can hold down the Shift key 
as you click on the cell in the opposite cor- 
ner. When you do this. Excel will select 
the rectangular range that has those two 
cells in opposite comers. For example, to 
select cells A 1 : AA 100, you would activate 
cell Al, use the scroll bars to bring cell 
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Only Tecmar Can 
Back Up All Three 
With One Tape System. 

It’s what you told us you 
need. A single tape backup 
system to work with your 
PS/2sr' your classic-bus PCs 
and - here’s the clincher - 
your Macintosh® IIs. Three 
very different architectures 
supported by one high-speed, 
high-capacity tape system. 

Tecmar ’s not only done it, 
we’ve made it easyl Any exter- 
nal Tecmar QualityTape™ drive 
from 60-to- 150MB capacity, 


including the ones you may 
already own, can now be 
shared between PCs, PS/2s 
and Mac IIs. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer - including the 
brand-new NuLink™ Host 
Adapter for Mac II. If you have 
more than one architecture, 
then this is the solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others - for our speed, relia- 


bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
(216) 349-1009 or (800) 624- 
8560. Or write Tecmar, Inc. , 
6225 Cochran Road, Solon, 
Ohio 44139-3377. 
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AAIOO into view, hold down the Shift 
key, and click on that cell. 

If you know the address of the opposite 
comer of the range you want to select. 


■ Selecting a large range 
by dragging your mouse 
is a slow process since 
Excel shifts new rows 
and columns onto the 
screen one at a time. 


there is an even easier way to select a large 
range: first activate the cell in one comer of 
the range. Then press the Goto key (F5) 
and type the address of the opposite comer 
of the range. Finally, instead of simply 
pressing or clicking OK to complete the 
Goto... command, hold down the Shift 
key while you do either of those things. 
When you do this. Excel will select the 
rectangular range that has the active cell in 
one comer and the cell whose address you 
entered into the Goto dialog box in the op- 
posite comer. 


Tip #13: Exclude title rows and 
columns from the print area. 

When you specify the title columns and/or 
rows to be printed, you should specify a 
print range that does not include those col- 
umns or rows. Otherwise the contents of 
the title rows and columns will be printed 
twice on some pages of the report. To 
specify title columns and rows, you must 
select those columns and rows in their en- 
tirety, pull down the Options menu, and 
select the Set Print Titles. . . command. To 
exclude the title row and columns, select 
the range that you want to print, making 
sure that it does not include any cells in the 
title columns or tows. Then pull down the 
Options menu and select the Set Print 
Area... command. 

For example, a correct printout is 
shown in Figure 4. Figure 5 shows how the 



Figure 4: Setting prim titles for a worksheet like this one produces a correct printout. 




January 

February 



January 

February 

SALES 

SALES 



Product 1 

Product 1 

$76,125 

$79,931 

Product 2 

Product 2 

$44,867 

$47,110 

Product 3 

Product 3 

$63,251 

$66,413 

Product 4 

Product 4 

$14,033 

$14,734 

Product 5 

Product 5 

$39,645 

$41,627 

Product 6 

Product 6 

$79,416 

$83,386 

Product 7 

Product 7 

$70,983 

$74,532 

Product 8 

Product 8 

$49,003 

$51,453 


Figure 5: Neglecting to exclude the title rows and columns from the print area causes them to be 
printed twice. It' son easily avoidable glitch. 



January 

February 

March 

SALES 

Product 1 

$76,125 

$79,931 

$83,927 

Product 2 

$44,867 

$47,110 

$49,465 

Product 3 

$63,251 

$66,413 

$69,733 

Product 4 

$14,033 

$14,734 

$15,470 

Product 5 

$39,645 

$41,627 

$43,708 

Product 6 

$79,416 

$83,386 

$87,555 

Product 7 

$70,983 

$74,532 

$78,258 

Product 8 

$49,003 

$51,453 

$54,025 


Figure 6; All you need to do is exclude the title rows and columns from the prim area. This prevents 
them from appearing twice in the printout. 


first page of that printout would look if you 
set colunm A as a title column and rows 1 
and 2 as title rows without setting a print 
area. As you can see, the entries in column 
A and rows I and 2 appear twice on the 
page. Figure 6 shows the first page after 
we used the Set Print Area. , , command to 
specify B3:N32 as the print area. The title 
columns and tows appear only once in the 
printed worksheet. 


Tip #14: Use the Select Special... 
command to locate the cells that are 
dependent on or precedent to a 
formula or function. 

When you are debugging a worksheet, 
you’ll often want to know which cells con- 
tain formulas that are affected by the entry 
in a certain cell (the cells that are depen- 
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Figure?: The 
Precedents option in 
this dialofi box 
instructs Excel to 
select the cells that 
contribute to the 
result of the formula 
in the active cell. The 
Dependents option 
selects cells that 
contain formulas 
affected by the value 
of the active cell. 


dent upon that cell), and which cells con- 
tain entries that affect the entry in that cell 
(the cells that are precedent to that cell). 
You can use the Select Special... com- 
mand to identify these cells. 

To find all the cells that are precedent to 
or dependent on a particular cell, select 
that cell, pull down the Fonnula menu, 
and select the Select Special... command. 
When you do this. Excel will display the 
dialog box shown in Figure 7. If you 
choose the Precedents option, then choose 


■ To find all the cells 
that are precedent to 
or dependent on a 
particular cell, select 
that cell, pull down the 
Formula menu, and 
choose Select Special. 

OK, Excel will select the cells that contrib- 
ute to the result of the formula or function 
in the active cell. If the Di^t Only option 
is selected. Excel will select only those 
cells that are referenced directly by the for- 
mula or function in the active cell. If you 
select the All Levels option. Excel will 
also select the cells that ate referenced by 
the formulas in the cells that are referenced 
by the formulas in the active cell, and so 
forth. 


If you choose the Dependents option, 
then choose OK, Excel will select the cells 
that contain formulas or functions that are 
affected by the value in the active cell . 

If you select the Direct Only option. Ex- 
cel will select only cells whose formulas 
and functions contain direct references to 
the active cell. And if you select the All 
Levels option. Excel will also select cells 
whose formulas and functions reference 
cells that directly reference the active cell, 
and so forth. 


Tip #15: If you close a worksheet 
from which you have copied a 
formula before pasting it into 
another worksheet, Excel will paste 
the result of the formula, rather 
than the formula itself. 

When you want to copy a formula or func- 
tion from one worksheet into another 
worksheet, you select the cell that contains 
that formula, pull down the ^it menu, 
and select the Copy... command. Then 
you activate the worksheet that you want to 
copy the formula into, select the destina- 
tion cell, pull down the ^it menu, and se- 
lect the Paste. . . command. 

If the worksheet that you copied the for- 
mula from is still open when you issue the 
Paste. . . command. Excel will place a copy 
of that formula into the appropriate cell of 
the destination worksheet. If you close the 
source worksheet before you issue the 
Paste... command, however. Excel will 
place the result of the formula into the des- 
tination sheet — just as if you had issued the 
Paste Special... command and specified 
the Values option. 


Tip #16: Use the Row Height... 
command in coiyunction with the 
Border... command to draw lines of 
varying thicknesses. 

The Border... command on the Format 
menu allows you to draw thin lines at the 
left, right, top, bottom, or all edges of a 
cell. Although Excel does not have a com- 
mand that increases the thickness of a line, 
you can create lines of practically any 
thickness that you wish. To do this, use the 
Border... command to draw lines at the 
bottom or top of two or more adjacent cells 
in a single column. The more cells you 
use, the thicker the line will be. Then se- 
lect at least one cell in each of the rows in 
which you have drawn lines, pull down the 
Formal menu, select the Row Height... 
command, type 1 into the Row Height text 
box, and choose OK. This pushes the lines 
at the bottom of each cell together, creat- 
ing a thick line. 

For example , suppose you want to draw 
a heavy line in columns B through G at the 
top of a new worksheet. Begin by selecting 
cells B2:G4, pulling down the Format 
menu, selecting the Border... command, 
choosing Bottom, and then choosing OK. 
This creates three thin lines: one at the bot- 
tom of cells B2;G2, another at the bottom 
of cells B3:G3, and a third at the bottom of 
cells B4:G4. 

After creating these lines, select at least 
one cell in each of rows 2, 3, and 4, pull 
down the Format menu again, select the 
Row Height. . . command, type I into the 
Row Height text box, and choose OK. 
Note that Excel has decreased the height of 
tows 2, 3, and 4 to that of one row. This 
pushes the lines at the bottom of cells 
B2:G2, B3:G3 , and B4;G4 up against each 
other, creating a single line that is three 
times as thick as any of the individual 
lines. 


Tip #17: Save memory by using 
array formulas instead of multiple 
copies of regular formulas. 

When you need to perform the same calcu- 
lation on a number of values in adjacent 
cells of a single column or row, you proba- 
bly enter a formula or function into one 
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cell, then use the D)py... or Fill Dotyn... 
command to copy it down or across into 
the other cells. However, you can save 
some of your memory by using an array 
formula. 

For example, suppose you want to enter 
formulas into cells B2:B11 that calculate 
the square roots of the values in cells 
A2: A 1 1 . To do this, you would select cells 
B2:B11, type the formula SQRT 
(A2;A1 1)), and press Ctrl-Shift-Enter. 
This process assigns the array formula 

{=SQRT(A2:A11)} 

to the range B2;B 1 1 . This single formula 
commands Excel to calculate the square 
root of each of the values in cells A2:A1 1 
and enter the results — the same results that 
individual =SQRT functions would re- 
turn — into cells B2:B 1 1 . 


Tip #18: Use multiple sequential 
sorts to sort a datab^ on more than 
three fields. 

Excel contains boxes for only three sort 
fields in its Sort dialog box. However, that 
doesn’t prohibit you from sorting the infor- 
mation in a worksheet on more fields than 
that. To sort a database on the basis of the 


■ £jcce/ contains boxes 
for three sort fields in its 
Sort dialog box, but 
that doesn’t prohibit 
you from sorting the 
information on more 
fields than that. 


entries in more than three fields, you must 
perform two or more sorts. 

The trick is that these sorts must be per- 
formed in a peculiar order. For example , to 
sort a datab^ on the basis of the enfries in 
four fields, you would first perform a 


three-field sort that specifies the secondary 
field as the first key, the tertiary field as the 
second key, and the quatemaiy field as the 
third key. Then you would perform a sin- 
gle-field sort that specifies the primary 
field as the only sort key. 

To demonstrate this technique, suppose 
that you want to perform a four-field as- 
cending sort on the database shown in Fig- 
ure 8, with Part as the primary field. Color 
as the secondary field. Shape as the tertiary 
field, and Size as the quaternary field. To 
do this, you would select cells B2:DI7, 
pull down the Data menu, select the ^rt. . . 
command, specify any cell in column B as 
the ht key, specify any cell in column C as 
the 2nd key, and any cell in column D as 
the 3rd key. Then, after choosing OK to 
perform this sort, you would reissue the 
Sort. .. command, this time specifying any 


cell in column A as the primary sort field, 
and leaving the 2nd Key and 3id Key box- 
es blank. Figure 9 shows the results of 
these two sorts. 


Tip #19: Always use the Data 
Extract... command before you use 
the Data Delete... command. 

The Delete... command on Excel's Data 
menu deletes all of the criterion-matching 
records from a database. Before you use 
this powerful command, it’s a good idea to 
use the Extract... command to make a 
copy of the records that Excel will subse- 
quently delete. That way you can see 
which records are slated for deletion be- 
fore they vanish. This precaution also 
makes it easy to replace any of the deleted 
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OPTICAL 
DISKS 
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COREL announces the finest in data 
security and mass storage for Novell 
Netw<^. 

As the world’s leading developer of 
WORM (Write Once Read Many) 
interface software for IBM and Apple 
Mac computers, CX>REL brings it’s 
record of software excellence to the 
network environment 
Now, Novell Netware 2.15 has a new 
storage solution breakthrough. CX)REL 
optical disk subsystems provide the 
ultimate back-up and highest security 
options available. 

Operating on the network file server, 
COREL’S optical software supports 
elevator seeking, directory hashing, and 
directory caching. Complete access 


across Network Bridges let you support 
and run even your largest applications. 

No extra hard disk space or workstation 
memory is required. 

Optical storage gives you the potential for 
inflnite capacity since removable optical 
cartridges are used. And security is 
insured with the write-once character of 
the technology. You’ll never worry about 
losing data again. 

COREL software is completely 
compatible with Novell Netware utilities, 
security levels, and all existing 
applications. The world’s leading 
developer of WORM interface software 
invites you to make the networking 
breakthrough. For details, contact 
COREL Systems today! 
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j Sometimes wc gel so accustomed to being confined »e fonfct there arc better ahematives. 


Whenyou create PC database 
applications without Clippei;^ 
you place unnecessary 
restrictions onyoursel£ 



S pecifically designed for creating sophisticated applications, 
Clipper* takes you far beyond the limitations of other PC 
database development systems. 

Clipper’s open architecture, for example, allows user-defined 
functions as well as outside routines written in Assembler, C and 
many other languages, to be easily integrated into one seamless 
application. 

In addition to its ability to work with the dBASE* language, 
Clipper provides new language extensions and enhanced com- 
mands for creating menus, screens, windows, arrays and input 
validation. All saving hours of coding time. 

It offers a full-featured Debugger. A customizable error system 
to create your own error recovery strategy. Sophisticated record 
and file locking capabilities that make networking applications 
easier to create. And runs applications up to 20 times faster 
than dBASE. 

What’s more, Clipper produces .EXE files which free you from 
runtime modules, licensing costs, royalty fees, and additional 
software requirements. 

Clipper. 

Everything you’ve been asking for in a database development 
system. With a degree of freedom you’ve never experienced. 
The question now is, just how locked into your 
old ways are you? 

For a free demo diskette and booklet, Developinff 
and Compiling with Clipper, 

call (213) 390-7923. 


Clipper 



Nantuclin Corponiion. 12SSS Wnt Jrflrnon Boulevard. L<m An|(elev.CA 90066. lax: (213) 397- 3469. telex: 630-2)7412) 
Copyright C 1989 Nantucket Corp. All rig**** rexerved. 

Clipper, Nantucket and the Nantucket logo are registered traderrurk* ol Nantucket Corp. ( >ther brand and produt I names 
are ined (or identification purpotex «*nly and may be trademarks or registered trademarks of their respective holders. 
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records after they’ve been removed from 
the database. 

To extract all of the criterion-matching 
records from a database, copy the field 
names from the top of the database to a 
blank portion of the worksheet. Then se- 
lect the cells into which you copied those 
names (and, if you wish, the cells in at 
least as many rows below them as there are 
criterion-matching records in the data- 
base). Finally, pull down the Data menu, 
select the Extract... command, make sure 
that the Unique Records Only check box is 
off, and choose OK. 

As soon as you do this. Excel will place 
a copy of every criterion-matching record 
into the cells below the copies of the field 
names. If the records that Excel selects are 
the ones that you want to delete, you can 
pull down the Data menu and select the 
Mete... command at that point. If the re- 
cords that Excel selects are not the ones 
that you want to delete, you should alter 
the selection criteria and reissue the Ex- 
tract. . . command. Once you find the crite- 
ria that causes Excel to select the records 
that you want to delete, you can issue the 
Mta Mete. . . command. If you later want 
to replace some of the deleted records, you 
can do so simply by copying them from the 
extract range back into the database. 


Tip #20: If you issue the Data 
Extract... command while only the 
row of field names is selected, Excel 
will erase all of the cells below the 
ones that contain those names. 

As we explained in the previous tip, the 
Data ^tract. . . command makes a copy of 
all of the criterion-matching records in an 
Excel database. To use this command, you 
start by copying one or more of the field 
names from the database into a group of 
adjacent cells in a single row. Then you se- 
lect the cells that contain the field names 
and, if you wish, the cells in one or more 
rows below those cells as well. Next you 
pull down the Mta menu, select the Ex- 
tract. . . command, and choose OK. 

What happens when you issue the ^ta 
Extract. . . command depends on the size of 
the range that you selected. If you selected 
a multiple-row range. Excel will clear the 
entries from all of the cells in that range 
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(except the ones that contain the field 
names). Then it will copy as many of the 
criterion-matching records from the data- 
base as will fit into that range. If the extract 
range is too small to hold all of the criteri- 
on-matching records, Excel will copy as 
many as will fit, then display an alert box 


■ The Data Extract. . . 
command makes a copy 
of all of the criterion- 
matching records in an 
Excel database. 


that contains the message “Extract range 
is full.” 

If you selected only the row of field 
names before issuing the Data Extract... 
command. Excel will clear the entries from 
all of the cells below the ones that contain 
the field names — all the way to the bottom 
of the worksheet! Then it will copy the cri- 
terion-matching records into those cells. 

Specifying a single-row extract range 
virtually ensures that Excel will be able to 
extract all of the criterion-matching re- 
cords from the database. However, it runs 
the risk of erasing entries that you don’t 
want to erase. To avoid losing informa- 
tion, make sure that all of the cells below 
the field names at the top of the extract 
range are empty before you issue the Ex- 
tract... command while only the field 
names are selected. 


Tip #21: The Paste Special... 
command lets you control the way 
that Excel interprets a range of data 
when it creates a chart. 

When you command Excel to create a 
chart (by selecting a range of entries, pull- 
ing down the File menu, selecting the 
New.. . conunand, choosing the Chart op- 
tion, and then choosing OK), it assumes 
that you want the chart to contain more cat- 
egories than data series. For this reason, 
using the above method to create a chart 



Figure 10: When you 
command Excel to 
create a chart, it 
assumes that you 
want the chart to 
contain more 
categories than data 
series. 
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Figure 1 1 : This is the 
default chart that 
Excel created from 
the entries in cells 
A3:E8ofthe 
worksheet shown in 
Figure 10. 
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Figure 12: To create 
this chart, you must 
use the Rows option 
of the Paste Special. . . 
command. 
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DISK IS FULL, 
m) CHOICES 


Plus«'|« Hardcard40 
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ORHARDCARDn 

have to transfer files onto floppy 
.disks, then reload them onto the 
new drive. Or waste anyone’s 
valuable working time. 

Of course, you get real 
performance J too. Hardcard gives 
you 28ms effective access time. 
And 60,000 hours MTBF, which 
is three times more reliable than 
most other drives. And now, you 
even get all this along with a two- 
year warranty. 

When you have to uf^ade a 
full hard disk in your 286 PC, don’t 
discard it. Do what over half a mil- 
lion satisfied users already have done. 
Hardcard it Call your dealer for more 
information, or 1-800-826-8022!’ 

Plus«^|« 


When most people upgrade 
their hard disks, it’s two steps forward 
and one step back. First, they down- 
load all their files onto floppy disks. 
Then they throw out the perfectly 
good old hard drive, and put in a new 
one with more capacity. Then they 
fill it halfway full of the old files again. 

But instead of wasting all 
that time and money, you can add 
Hardcard! It’s a hard disk on a 1" wide 
card, so it fits into any single expan- 
sion slot of your 286 machine.Which 
means you can keep your old 20 or 
40 Mb drive right where it is. And still 
add 40' Mb of brand new capacity, 
for a total of 60 to 80 Mb. 

And this has to be the most 
convenient upgrade you’ve ever 
seen. Just plug Hardcard 40 into a 
16-bit slot, and that’s it.You don’t 
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may not always produce the results you 
want. 

For example, suppose that you want to 
produce the chart from the information in 
cells A3;E8 of the worksheet shown in 
Figure 10. If you select the cells and use 
the chart option of the New. . . command 
from the File menu, Excel will create the 
chart shown in Figure 1 1 , since the range 
you selected is taller than it is wide. 

To create a chart that has fewer catego- 
ries than data series, you can create a blank 
chart document, then use the Copy... and 

■ If the category axis 
of a chart contains too 
many categories, the 
labels will not fit on a 
single line. 

Paste Special... commands to supply in- 
formation for the ehart. The Rows and 
Columns options within the dialog box that 
appears when you select the Paste Spe- 
cial... command from the ^it menu of 
a chart document allow you to control the 
way that Excel divides a range of data into 
categories and data series. If you choose 
the Rows option. Excel will treat each row 
as a series and each column as a cate- 
gory — no matter how tall or wide the range 
is. If you choose the Columns option. Ex- 
cel will treat each column as a data series 
and each row as a category. 

For example, to create the chart shown 
in Figure 12, you create an empty chart by 
issuing the File New Chart... command 
while nothing is selected in the worksheet 
document. Then you activate the work- 
sheet document, select cells A3:E8, pull 
down the Edit menu, and select the 
Copy... command. Next, you reactivate 
the chart document, pull down the ^it 
menu, and select the Paste Special. . . com- 
mand. Since you want each row to be a 
data series, you would choose the Rows 
option in the Paste Special dialog box. 
Wien you choose OK, Excel will display 
the chart shown in Figure 12. 


Tip #22: If the labels on the 
category axis of a chart are too tight, 
use the Format S^e. .. command to 
specify a skip factor. 

If the category axis of a chart contains too 
many categories, the labels of all of those 
categories will not fit on a single line. Con- 
sequently, Excel will divide those labels 
onto two or more lines. As you can see if 
you try it, this effect is not very attractive. 

You can improve the appearance of a 
chart of this sort by commanding Excel to 
display the labels for fewer categories. To 
do this, select the category axis by clicking 
on it. Then pull down the “Format” menu 
and select the Scale. . . command. As soon 
as you issue this command. Excel will re- 
veal a dialog box like the one that is shown 


in Figure 13 for you to set up. 

The Number of Categories Between 
Tick Lxtbels: text box within this dialog 
box allows you to specify the skip factor 
for the labels on the category axis, with the 
following results: the number I in this box 
commands Excel to display a label below 
each category; the number 2 commands it 
to display a label for every other category; 
the number 3 commands it to display a la- 
bel for every third category; and so forth. 
To change the number, double-click it, 
type a new number, and choose OK. 

Figure 14 shows the result of entering 
the number 2 into the Number cf Catego- 
ries Between Tick Uibels: box for the orig- 
inal chart. As you can see. Excel displays a 
label for every other category in the chart, 
instead of every one. Consequently the la- 
bels fit on a single line. 
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Figure 13: T'/k' 
Number of 
Categories Between 
Tick ^bels; text box 
allows you to specify 
the skip factor for the 
labels on the category 


Figure 14: This chart 
shows the result of 
specifying a skip 
factor of 2 for the 
chart shown in 
Figure 13. 
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Set more rmt and coltamu in I -2-3 or 
5ymphom-Bmldal2^nonihfdrecaa 
widuia tcToUing left and right. 


Siprcha]^ your EGA. 


Use colar and compression lo eidunce 
Fastbock Fki. Run terminal ermdaiors 
likeVTERM with 132 cotmns. 


Introducing UltraVisionV software that turns 
your EGA into a state-of-the-art display. You 
get more bells and whistles than the latest 
video cards, without replacing your 
current hardware. 


Goodbye, drab colors. 

Was your favorite application designed by a 
color-blind programmer? No problem. We’ve 
unlocked the full 64-color EGA palette so you 
can change screen colors to make any applica- 
tion look just the way you like. 


Puton anew face. 

You’ll love the way our new typefaces look on 
your screen. Choose from a library of styles 


including Sans-serif, Courier,Script, 
or novelty styles like I n n , Data 

and <Dlb Ciiglisli . Change styles in a flash. 


Stop scrolling around. 

UltraVision comes with a special Booster Card 
that plugs into the feature connector on your 
EGA . Now you can see mote and scroll less in 
a host of popular applications. Choose screen 
dimensions up to 132 x 43. 

UltraVision looks great on standard EGA 
monitors , and it gives you even more on 
autosync displays, like VGA-quality graphics 
and super high resolution character defrnition . 
Give your eyes a break . Your world will look a 
whole lot better. 


UltraVision is from the makers of SeeMORE? SmartNotes? 
Look&Unk?and i^BASE? UltraVisionforVCAand 
plasma displays coming soon. 

j UlteiVisiati ] 

I Please send me: ■ 

I copiesofUlir8VisionatSII9.95each. i 

I Include$3.75shippingperorder.(SI2ou(sideUSA ■ 

I andCanada).Mass.residentsadd5%sa)estax. . 

I Payment; □ VISA □ MC □ AMEX | 

I □ DINERS □ CHECK i 


CARD# EXP DATE 


NAME 


ADDRESS PHONE 


CITY STATE ZIP 

To order, send coupon or call ioll*free. 
Company PO's accepted by mail or fax. 

800445-3311 

eersonics 

63GreatRoad. Maynard, MA 01754 
508-897.1575 FAX 508-897- 1947 


EGfi display with UltraVision 


These unretotdched photos demonstrate how UltraVision unproves character resolution on any EGA with autosync 
monitor. Normal EGA characters are defined in an 8 X 14 matrix versus 9 x 19 for UltraVision . 


CIRCLE 2B2 ON READER SERVICE CARD 







ADVANCED 


REVELATION 


This wasn’t supposed to 
happen until the year 2000. 



A thrilling 
leap forward 
for database 
management 

Advanced 
Revelation™ 
brings remark- 
ably powerful 
tools, infinite flex- 
ibility and vastly in- 
creased productivity to the PC 
environment. 

Making it the developers’ choice 
when handling sophisticated net- 
work applications such as sales, 
personnel and asset management. 

Yet it’s simple enough for non- 
technical users to build applica- 
tions after one day's training. 

As you read on you’ll see: with 
Advanced Revelation, database 
management is already 
everything you’d like 
it to be. 

Data 

Dictionary 
eliminates 
source code 

The gateway to 
Advanced Revelation’s 
power is our central, active 
data dictionary. It contains every- 
thing you need to define the 
attributes of each field and bring 
life to your applications. 

No other system has anything 
like it. When you change, add or 
delete fields, the dictionary remem- 
bers and records it for you. With- 
out programming or coding. 



Environmental Bonding™ 
improves all your existing 
capabilities 

Environmental Bonding brings 
Advanced Revelation’s powerful 
features to your existing applica- 
tions. 
Making 
your 
invest- 
ment in 

systems — PC based. Mini or Main- 
frame — provide even greater returns. 

Because for the first time, this 
breakthrough technology lets you 
use your existing information — 
read and write from other systems — 
with Advanced Revelation’s 
Application Tbols. 

Seamlessly. Which means 
no disruptive data conversions, 
duplicate data or 
and time-consuming import/ 
export requirements. 

Variable Length Fields 
extend your flexibility 

With other DBMS's, once 
you define the number of 
characters in a field, it’s 
set in stone. 

Not so with Advanced 
Revelation’s variable length 
fields. Where you can en- 
ter virtually any number 
of characters into a field. 

Making it especially nice 
for text-oriented infor- 
mation. 

What’s more, variable 
length fields are only as 




long as the information they hold. 
Using an average of 40% less disk 
space than any fixed length system. 

Help is always near 

You can set the degree 
of on-line help you 
need with Advanced 
Revelation. From 
simple, context- 
sensitive help 
that automati- 
cally appears 
each time you 
enter a new tool or 
program. To no help 
whatsoever. 

Meanwhile, Revelation 
Technologies provides all the 
levels of help necessary for today’s 
business users. From our customer 
service hot-line. To our Advantage 
Programs for volume users and 
developers. 

It’s all part of the forward thinking 
our customers have come to rely Tn. 

Support. Technical innovation. 
Continuing commitment. 

So your wishes come true a lot 
sooner than you expected. 

Call Toll Free 

1 - 800 - 327-0216 





RevebtionTechnologies 

We think like you do. 
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Tip #23: Hide your macro sheets to 
keep them from cluttering up your 
workspace. 

To keep your Excel macro sheets from 
cluttering up your workspace, you can 
hide them. To hide a macro sheet, simply 
make it the active document, pull down the 
Window menu, and select the Hide. . . 
command. As soon as you do this. Excel 
will hide the macro sheet. However, the 
macro sheet will remain in RAM. Conse- 
quently you can still invoke the macros 
that are stored in that sheet. 

If you wish, you can save your macro 
sheets in hidden form. That way, you 
won’t have to issue the Hide... command 
each time you retrieve a macro sheet. 
Since a hidden document cannot be the ac- 
tive document, you can’t use the Save. . . or 
Save As... commands to save the macro 
sheet. Instead, you must follow these 

■ If you wish, you can 
save your macro sheets 
in hidden form. That 
way, you won’t have to 
issue the Hide... 
command each time you 
retrieve a macro sheet. 


steps: First, open the macro sheet and 
make at least one change to it, such as 
making an entry and then erasing it. Next 
hide the macro sheet by pulling down the 
Window menu and selecting the Hide... 
command. Third, pull down the File menu 
andselecttheEjdt... command. WhenEi- 
cel asks you whether you want to save the 
changes that you made to the macro sheet, 
choose Yes. Since the macro sheet will be 
hidden when Excel saves it, it will be saved 
in hidden form. When you next open the 
macro sheet. Excel will load it into RAM 
without making it visible on the work- 
space. 


To resave the macro sheet in visible 
form, use the Unhide... command on the 
Window menu or the Unhide Window... 
command on the File menu to unhide the 
sheet, make a change to it, and then issue 
the Save. . . conunand. 


Tip #24: Use two simple statements 
to return the active ceU to its original 
position after the execution of a 
macro. 

After Excel completes the execution of 
many command macros, the cell that was 
active before you ran the macro may not be 
active anymore. If you want the same cell 
to be selected after the execution of a mac- 
ro as was selected before, begin the macro 
with the function 

=DEFINE .NAME ( "Here" ) 

This function assigns the name Here to the 
cell that is active when you invoke the 
macro. Then, end the macro with the fol- 
lowing function: 

=FORMULA . GOTO ( I Her e ) 

This function makes the cell named Here 
(the cell that was active when the macro 
began) the active cell once again. 


Tip #25: Create user-defined 
ftmctions for repetitive calculations. 

Although Excel features a multitude of 
built-in functions, it may not have the ones 
that perform all the calculations you use on 
a regular basis. Rather than entering a 
complex formula each time you need to 
perform a calculation for which there is no 
built-in function, you can create a user- 
defined function. 

A user-defined function is a special 
macro that performs a calculation and re- 
turns a result. The first cell of any user-de- 
fined function should contain the name of 
the function. The next cell(s) should con- 
tain ARGUMENTO function(s) that name 
the argumentfs) of the user-defined func- 
tion. The following cell should contain a 
formula that performs a calculation based 
on the argument(s) of the user-defined 


function. The final cell should contain a 
RETURNO function that passes the result 
of the calculation back to the worksheet. 

For example, suppose that you often 
needed to truncate (not round) a value to a 
particular number of digits to the right or 
left of the decimal point. To do this, you 
could use the user-defined function 

TRUNCATE 

•ARGUMENTt "Number" ) 

-ARGUMENT( "Digits" ) 

-INT{Number*10 "Digits) /IB "Digits 

.■RETURN (A4 I 

The first cell of this macro contains the la- 
bel TRUNCATE — the name of the func- 
tion. The second cell contains the function 
=ARGUMENT(“Number”), which as- 
signs the number specified by the first ar- 
gument of the function to the variable 
named Number. The third cell contains the 
function =ARGUMENT(“Digits”), 
which assigns the number specified by the 
second argument of the function to the 
variable named Digits. 

The fourth cell contains the formula 

-INT(Number*10 "Digits) /IB "pigits 

which truncates the number specified by 
the first argument at the number of digits to 
the right or left of the decimal point speci- 
fied by the second argument. TTie final cell 
of the macro contains the function =RE- 
TURN(A4), which instructs Excel to dis- 
play the result of the previous calculation 
in the cell that contains the function. 

As an example of the use of this func- 
tion, suppose that cell A1 contains the 
number 123.456. To tmncate this number 
after the second digit to the right of the dec- 
imal point, you would use the function 

=UDF 1 . XLM 1 TRUNCATE ( A1 , 2 ) 

When Excel evaluates this function, it 
would assign the number 123.456 to the 
variable Number and assign the number 2 
to the variable Digits. Then it would calcu- 
late the formula in cell A4 and display the 
result (the number 123.45) in the cell that 
contains the function. US 


Douglas Cobb and Steven Cobb are con- 
tributing editors of PC Magazine. They 
edit the Spreadsheet Clinic in each issue. 
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BUSINESS 


Alpha 

Advanced Keyworks 1.0 175. 

Alphawofks 1 .0 1 1 5. 

Aralicatlon Techniques 

Pizazz Plus 75. 

Ashton Tate 

Dbase IV CALL 

Dbase III Plus 1.1 CALL 

Multimate Advantage il 299. 

RapidFile 1.2 209. 

Framework III 1.0 CALL 


Dac Easy Bonus Pak 3.0 1 1 5. 

Dac Easy Graph Mate 59. 

Dac Easy Light 1.0 45. 

Digital Research 

Gem III Present. Team 189. 

Gem III Wordchart 99. 

Fifth Generation 

Fastback Plus 2.01 109. 

Fox Software 

Foxbase + Dev. Sys. 2.10 CALL 

Funk Software 

Noteworthy 1.0 49. 

Sideways 3.21 42. 

Allways 1.0 85. 

Hayes 

Smartcom (I 3.0 89. 

Intuit 

Quicken 2.0 35. 

Javelin Software 

Javelin Plus 2.02 249. 

Ufetree 

Total Word 259. 

Lotus Development 

Freelance Plus 3.0 CALL 

Metro 1.1 65. 

Lotus 1-2-3 2.01 CALL 

Manuscript 2.0 359. 

Agenda 1.0 289. 

MECA 

Managing Your Money 5.0 1 1 9. 

Tax Cut (for 1968 taxes) 45. 

Meridian 

Carbon Copy Plus 5.0 115. 

Microlytics 

Gofer 1.0 45. 

Wordfinder 4.0 35. 

MicroPro 

Wordstar Pro 5.0 SPECIAL! 

Wordstar 2000+ Pers. 3.0 259. 

MicrorIm 

Rbase for DOS 2.1 449. 

Microsoft 

Works 1.05 99. 


TuVicw Fcdcrml (Sohvlcw) 

Utilizing the power of 
Microsoft Windows (run-time 
version included) TaxView 
simplifies 1986 income tax 
preparation. Includes 74 IRS 
approved schedules & forms 
— for direct entry and 
automatic calculation. 
(Requires 80286/80386. min. 
DOS 3.0. 640K. HD. mouse & 
graphics adptr. card) 
(Business; . S69 


Excel 2.1 

Windows 286 2.1 

Windows 386 2.1 

Word 5.0 

Nantucket 

Clipper (Summ.87) 

Nolo Press 

WillMaker3.0 

North Edge 

Timeslips III 3.3 

Paperback ^ftware 

VP Expert 2.0 

VP Planner Plus 2.0 

Paul Mace 

Ma^ Gold 1 .0 

Mace Utils. 5.0 

H/Test-H/Format 2.0 

Nvelope 1.02 

PCSG 

Lucid 3-D 1.22 

Peachtree Software 
Peach. Complete II 4.21 


..CALL 

69. 

....129. 
. CALL 

....429. 

35. 

....119. 

....145. 

....145. 

79. 

55. 

49. 

29. 

79. 

....157. 


Hamird GrapUca 2.12 
(Software PebL) The 

ideal graphics program 
for prc^uction of reports 
and visuals on paper, 
slides or transparencies. 
Sophisticated results come 
with true eeise of use. Full- 
featured format options. 
(Business)... $309 


pie spreadsheets simultaneousty. Fop 
up Lucid while working with your word 
processor. Cut and Paste. Build another 
spreadsheet in any cell. This versatile, 
multi-level spreadsheet offers many 
great features (Business)... $79 


Master Graph. Pack 1 .0 

Best Programs 

299. 

29. 

Bloc Publishing 

55. 

Personal Lawyer 

37. 

Borland International 

Paradox 3.0 

....CALL 

Quattro W/SQZ+ 1 .0 

165. 


105. 

Superkey 1.1 

69. 
133. 


135. 

Broderbund 

45. 

Centra) Point 

Copy 11 PC 5.0 

21. 

39. 

Computer Associates 
SuperCalc 5 1.0 

319. 

Core International 


Crosstalk Communications 


Crosstalk XVI 3.7 

95. 

Dac Software 

Dac Easy Accounting 3.0 

59. 







Aldus 

Pagemaker 3.0 CALL 

Digital Research 

Gem III Desktop Pub. 2.0 1 79. 

Software Publishing 

Pfs First Publisher 2.0 79. 

EDUCATION & 
ENTERTAINMENT 

Accolade 

Mean 18 29. 

Barrons 

Computer SAT* 35. 

Groller 

The Electronic Encyclopedia CALL 

Microsoft 

Flight Simulator 3.0 35. 

LANGUAGES 

Borland International 

Turbo Basic 1.1 69. 

TurboC Prof. Pack 169. 

Turbo Pascal Prof. Pack 169. 

Turbo Pascal 5.0 99. 

Turbo Assemb./Debug. 1.0 99. 

Core International 

OB Fast Compiler 62. 

Microsoft 

C Compiler 5.1 299. 

Quick Basic 4.5 69. 

Peter Norton 

Norton Assembly Lng 55. 

True BASIC 

True BASIC 2.1 w/Runtime 57. 

MEDIA 

BASF Diskettes (boxed in 1 0's) 

5 1/4" DS/DD (360K) preform 12. 

5 1/4" DS/HD 1.2Mb) 22. 

3 1/2" DS/DD 720K) 18. 

3 1/2" DS/HD (1.44Mb) 49. 

Maxell CALL 

Sony ^..CALL 

ACCESSORIES 

Curtis 

Universal System Stand 25. 

Diamond Sri 29. 

Computer Toolkit 22. 

Printer Stand 18. 

Safestrip SP-3 19. 


Pfs Profess. File 2.0 189. 

Pfs Profess. Write 2.0 125. 

Symantec 

4Views 1 .0 89. 

0& A3.0 209. 

SQZI Plus 1.11 59. 

The XTREE Co. 

XTREE Pro. 1.0 69. 

TOPS 

NetPrint 2.0 119. 

TOPS 2.1 .. ...119. 

In Box (E Mail) 349. 

Traveling Software 

Battery Watch 1.0 27. 

Desklink2.21 99. 

LapLink Plus 2.1 85. 

WordPerfect Corp. 

WordPerfect 5.0 239. 

WordPerfect Libr. 2.0 69. 

WordPerfect Office 2.0 269. 

WordTech Systems 

DBXL 1 .2 Diamond 119. 

CAD/CAM 

American Small Bus. Comp. 

Design CAD 3.1 / 3D each 1 59. 

Generic Software 

Dot Plot LvI. 3 35. 

Drafting Enhancemfts II 35. 


Peter Norton 

Norton Adv. Utils. 4.5 79. 

Norton Commander 2.0 45. 

Quarterdeck Off. 

Expanded Memory Mgr. 4.2 39. 

Reference Software 

Grammatik III 1.05 52. 

RIghtsoft 

Rightwriter3.0 54. 

Simon & Schuster 

New World Writer I1 1.0 65. 

Professional Thesaurus 1.0 79. 

Softlogic Solutions 

Disk C>ptimizer4.01 45. 

Software Carousel 2.02 49. 

Softview 

TaxView Federal ('88 taxes) 69. 

Software Publishing 

Harvard Graphics 2.12 309. 

Harvard Pro). Mgr. II 3.0 CALL 

Pfs First Choice 3.01 99. 

Rs First Graphics 1 .0 95. 


UpUnfc Pltu 2.1 
(Traveling Soft- 
ware) The indis- 
pensable link 
between your lap- 
top and IBM com- 
patible desktop. 
Transfer data at up 
to 115,200 baud. 
Versatile & easy to 
use. Ind. 3 1/2" and 
5 1/4” disks, plus 
cable. 

(Business)... $85 


DESKTOP 

PUBLISHING 


Adobe 

Illustrator - Windows Vers 399. 

Adobe fonts CALL 


BASF Diskettes (BASF Cotp.) What the 
industry uses! 100% error-free, predsion 
diskettes from BASF. Available in 3 1/2’ 
and 5 1/4" double- 8t hi^-density format, 
plus ready-formatted 5 1/4" DS/DD. 
(Media) 




■ Visa and Mastercard accepted. 

■ Your credit card wtH not be charged until 
your order is shipped 

■ Corporate purchase orders subted to credit 
approval. 

■ Ml produds are covered by 120 day limited 
warranty * 

■ CT residents add 7.5% sales lax. N.J res- 
idents add 6% sales lax 


DS-1 Switch Box 
Interex 


SHIWNG 

■ Wittim continental U.S. - $3 00 per order lor 
U.P.S ground delivery - except as noted 
below 

■ Orders placed MON-THU lor 'in-stock* items 

Ship within 24 hours. It you are more than 2 
da^ away from us by U.P.S ground, we ship 
2nd-day air at no extra cost - excrat as noted j 
below. C 0.0. order $1,000 max. Surcharge I 
$3.00 J 

■ UPS ground delrvery and actual freighi M 

charges apply lor computers, hard disks, 
BemouHt's, tape back-ups. monitorsand 
printers 

■ Maska. Hawaii, outside contmentaJ U.S..^H 
APO/YPO call for intormation. 

’Detective software replaced immediately. 
Hardware replaced or repaired at our 
discretion ^ 

Item availability and price subteci to 
change without notice 

Sottwrare s not copy protected, except where < 
marked by asterisk 

CONTEST RULES 1 . Entries must be received on 
or before €i/3(V89 2. Winners selected in random 
drawings by attorneys lor Micro Warehouse ln^[ 

S . whose decisions are final. 3. NeXT^^H 
ter prue subject to availability MWH^^H 
reserves the right to substitute wholesale 
cash value up to $10,000 4 Winners re- 
sponsible for taxes 1 Odds of winning depend p 
on number of entries Mf prUes will be awarded I 
6. MWH wiH announce the winners on or around I 
7/31/89. Winners notified by mail. Oates subject I 
to change at the discretion of MWH II unable t^ 
contact any winner, an alternate will be seiectei^ 
by random drawing. 7 Contest is open to US 


n drawing. 7 Contest is open to US 

residents, except where prohibited by taw. 
Employees of MWH and suppliers not eligible 
8. I^ 2 es - one NeXT Computer including key- 
board and monitor and 150 software and media 
prues. 


Justima^ne ^ ^ 

yourself as die 

ofthe most powetiul per- 

sonal conqiuter ever build 

More RAM, mote speed, incompaiable CD 

quaUtysotaid — THE personal con^xiter of Ifae 1990’s. 

All you have to do is enter the MICRO V&tREHOUSE 

SUPER COMPUTER GIVEAWAY. 

Your name is automatically entered Into die drawing 
when you order fiom Micro Warehouse. Or Just send In 
the official entry coupon. 

Our helpful tdephone strffi'is standing by, seven days 
a week to take your call. 


Toshiba 

T3100e., 


MODEMS 


Everex 

1 200 & 2400 bd. int 

Hayes 

Smartmodem 1 200B w/sof. 
Smartmodem 2400B w/sof. 
Practical Peripherals 


Zctthh 14" ZCM-1490 (Zenith Data 
Systema) Superb 14" color monitor 
combining sharp, brilliant colors with 
superior ergorKimics. Flat ten^n mask 
technology makes screen virtually ^re - 
free Stunning VGA output 
(Monitors) $699 


MONITORS 


CALL 


Multisync 2A. 3D 


Zenith 

ZCM-1490 14" flatscm. 


1 - 800 - 367-7080 


Video 7 

VRAM VGA 256 


Citizen 


CALL 


1427165. 


Okidata 

ML182. ML321. ML393 


INPUT DEVICES 


(1-800-DOS-7080) 

Inquiries 201-370-0518 lu# 201-905-5245 
Monday through Friday 
8 a.m. to 1 1 p.m. (Eastern) 

Saturday and Sunday 8 a.m. to 8 p.m. 

MICRO warehouse;- 1690 Oak StiMt. 

P.O. Boi 1579, Lakewood. NJ. 08701 ^ ^ 

ei989.MicroWafehousefnc.MICA0WlkREH0U$E"‘isatrade- ^ 
marfcpf Micro Warehouse Inc. NeXT is a tradefnark of Next. Inc. I 


Kraft 

3-butlon Joysfrck 


Logitech 

Hi'Hez Mouse (bus only) .. 
Microsoft 

Mouse w/Paintt>r.(^bus/serJ 
MSC Technologies 
PC Mouse II w/rC Paint+ . 


CIRCLE 253 ON READER SERVICE CARO 


SPECIALI Word- 
star Professional 
Rel. 5 (MicroPro) 
The business stan 
dard in word proc- 
essing is now more 
powerful and easier 
to learn. Host of 
new features inchide 
optional pull-down 
menus. AdvaiKed 
Page Preview, win- 
dows and many use 
fill add-ons. 
(Business) $229 


1T«)1-1> 


OFnailLENTSTCOUFON 9PM032 

Mkro Itarehotue Gfee a w a y. 1690 Oak Street, P.O. Bes 1S79, Lakewood. HJ. 06701 

When you order by phone or mai!. you are automattcaOv entered in the drawing. You 
can alM mail this coupon or call our contest entry line 1-800-367-071 1. 


Name 


/VMress 

Apt 


Spike Snr. surge suppressor ... 

Kensington 

28. 

109. 

Powertree 50 (modem/tel.) .... 

DRIVES 

Amdek 

Laserdnve 1 CD-ROM 

59. 

629. 

CALL 

k>m^a 


Bernoulli II Dual 20 Mb. Ext. ... 

....1659. 

Mountain Computer 



379. 

Plus Development 


HardCard 40 Mb. (28 ms) 

699. 

TEAC 


5 1/4’ 360K drive (PC/XT) 

85. 

3 1/2" 1-44 Mb (A 77 

119. 

EXPANSION & UPGRADES 

AST Research 


Six Pack Plus 64K C/P/S 

129. 

Hot Shot 286 

339. 


....CALL 

Hercules 


Graphic Card Plus 

189. 

Intel 


8087/80287/80387 co-proc 

....CALL 

Above Board Plus I/O 5l2K .... 

499. 

Inboard 386/PC 

...CALL 

Orchid Technologies 


ProDesigner VGA 

319. 

RAMOuest 16/32 Extra w/OK .. 

339. 

Tiny Turbo 286 

289. 




PURCHASE ORDER 




TCMt a» 


NOKTAXAMU 


PVUCNAM 


7 


AMcoMar 


*Mt rurtii«hiA9« 

*** sivd. 

"orth Bill*, ck »e«oi 


J^lfic Vacation., inc 
Brancb 

101 Cova Road 
*owth BaacD. cA »qqoo 
A ndraa (am? ) 

PABtlAt SnMKMT 

lUOtAlu, 




Lookup tables 
‘ automatically 
enter data so you 
don't have ta 


rp* 

■Wtli HUi«, CA 


1900.00 
1*00.00 

700.00 


MU T« add 


•Mb to addroM 


Headensting 
dBASESIes 
direcdy.or 
create new 
ones with up 
to 255 data 
fields per form. 


Desdipdons 
up to 4,000 
characters 
can be stored 
as data fields 


fines check 
boxes and 
other symbols 


From creation 


Versatile line 


spacing (6. 8 
or 12 Ipi, or any 
odd spacing you 
wish to li^eset). 


No other forms program does so much. So wetl. 


Creation. 

Make any form quickly and easily 
using FbrmWorx with FiU & Hie.” 
Right on your own PC. No need for 
costly expenses and delays. Use large 
type for unmistakable headings, small 
type for inconspicuous labels. Propor- 
tionally spaced fonts or fixed-spaced 
type. Take full advantage of features 
on supported printers. Lines print per- 
fectly straight and solid on dot matrix 
and laser printers. The result— business 
forms that truly look business-like 

Compietioa. 

Easily fill out forms right on screen 
and get letter-perfect results. Form 
after form. Simply tab from blank to 
blank cmd type in your data, or merge 


data from existing dBASE or ASCII 
files. Entries go exactly where they 
belong. No overwrites. No misalign- 
ments. No “white-out.” 

Print data onto standard forms you 
already have in stcxdc. Or form and 
data onto blank paper. Search and 
locate desired forms and automati- 
caUy batch print them. Capture data 
the first time a form is filled out' and 
store it in dBASE or ASCII format. 
Retrieve and edit data just as easily. 

Solution. 

The program does math, toa So it all 
adds up FbrmWorx with FiU & FUe 
is the most comprehensive forms 
processing software available today. 
It's a complete solutian that’s easy 


to use. Start from scratch or modify 
one of the many forms already made. 
Changing a form realty is as easy as 
changing your mind. 

For just $149 you get the complete 
package including 70 sample forms, 
exceptional manuals, pop up calendar 
and calculator, and FREE telephone 
support. 

So see your dealer today. Or order 
directly for fast delivery. 
800-992-0085 or 617-8904499 

FormWbrx 

CORPORATION 

Reservoir Place, 1601 Trapelo Road, Wattham, MA 02154 
CIRCLE 174 ON rL<LDER SERVKX CARO 


Forms shown were printed using version 2.5 on an HP LaserJet II with downloaded fonts. Digitized logo printed within ForniWon by invoking a printer macm Some features shown not available on all printers 
4S*da|r money bnck gunmalee on direct porchanes. When ordering by mail, indude $6.7S k>r shipping in US and Canada. Air maM overieafr-4i8. bi Massachusdis add 5% sales tax. Purchase orders 
a crqd ed bom governm ent agencies, institutions and rated corporations FormWoni with FID & RIe is a trademark of FormWbrx Corporation. dBASE is a registered trademark of Ashlonihte. 



■ COMPUTERS ■ WINN L. ROSCH 


Tandy MICRO 
Plunge into CHANNEL 


At long last, 
Tandy emerges 
with the first 
Micro Channel- 
compatible to hit the 
market: the 
Tandy 5000 MC. 



Two long years ago, pundits promised that the first com- 
patible computers using IBM's then newly introduced 
Micro Channel Architecture would be available in as little 
as 6 months — 9 on the outside. A year after the MCA 
introduction, at the spring 1988 Comdex, companies re- 
vealed the first of these products — prototype computers- 
along with chip sets to make the cloning easier and 
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unbridled enthusiasm on the part of poten- 
tial Micro Channel doners. 

Then nothing. Promised PCs never ma- 
terialized. Manufacturers withdrew from 
the mailcet and redrew their plans. The 
bright future of the Micro Channel turned 
turbid with speculation about expensive li- 
censing, doubtful benefits, a disbelieving 
marketplace, and even the introduction of 
a new, non-IBM standard for the next gen- 
eration of high-performance compu- 
ters — EISA, Extended Industry Standard 
Architecture, a 32-bit extrapolation of the 
“classic” AT bus that included many of 
the features of the Micro Channel but was 
not compatible with it. 

This new threat to the imperiled IBM 
brainchild sparked a resurgence of promo- 
tion of the Micro Channel by its creator. 


and the company pulled out all stops to 
show the advantages of the new architec- 
ture at last fall’s Comdex. At IBM the 
move is on to ensure that the Micro Chan- 
nel is the next industrywide PC standard. 
But the company’s efforts will come to 
naught should other computer makers re- 
fuse to adopt the Micro Channel and make 
machines that follow that standard. In oth- 
er words, the success of the Micro Channel 
depends on the efforts of independent 
computer makers. 

Could the fate of the Micro Channel de- 
pend on this one machine, the Tandy SOOO 
MC? Since the Tandy is the first Micro 
Channel-compatible computer to be 
shipped in America by any manufacturer 
other than IBM, its s^es will help deter- 
mine the acceptance of third-party Micro 


Channel machines. But the Tandy 5000 
MC won’t be the only Micro Channel 
standard-bearer for long. Even Tandy 
doesn’t believe that the 5000 MC by itself 
will make or break the Micro Channel. 
However, the success of the 5000 MC and 
that of other upcoming Micro Channel 
compatibles will decide the complexion of 
the personal computer industry for years to 
come. 

At minimum, the 5000 MC will help 
set the pace for the rest of the industry and 
may just be a harbinger for major changes 
in our concept of what constitutes a com- 
patible computer. It’s the first machine to 
hint that the classic clone may be a thing of 
the past — commodity computers may give 
way to individualistic efforts, each with its 
own novel twists to performance, features, 
and convenience. The massive price 
breaks we now take for granted from clone 
manufacturers may also fade from sight as 
Big Blue tightens the belts of its patent li- 
censees. 

Much has been made of IBM’s April 
1988 decision to collect retroactive royal- 
ties on past sales of PC, XT, and AT 
clones from compatibles manufacturers 
seeking licenses to produce Micro Channel 
clones. Undoubtedly IBM’s crippling ceil- 
ing of 5 percent could make the production 
of Micro Channel clones unprofitable for 
manufacturers, but it’s difficult to gauge 
the degree to which IBM is enforcing its 
own edict. 

Examined as simply another 80386- 
based computer, the 5000 MC seems ex- 
pensive, even when compared with other 
machines in the Tandy line. Its base price 
is $ 1 ,000 more than that of the Tandy 4000 
LX, a machine that delivers similar per- 
formance (its 80386 operates at the same 
20-MHz speed as the 5(XX) MC) but lacks 
the Micro Channel bus. That price differ- 
ence covers more than the added costs of 
the Micro Channel design, however. For 
instance, the 5000 MC also includes built- 
in system-board VGA graphics and a dif- 
ferent memory design. 

The official Tandy policy line is that the 
5000 MC is priced in accordance with, the 
additional value it offers. 

“We don’t compete just on price but 
also on the end-user value that we offer,” 
said Tandy’s Howard Elias. 

Part of the difference in price between 


nTn 'Hindy 5000 MC vs. IBM PS/2 Model 70-121 
l iii lj and Tandy 4000 LX: Summary of Features 

(Products fisted in ascendng price oideO 


BASIC CONFIGURATION 


List price 
RAM 

Floppy disk drives 


Tandy 
4000 LX 

$ 3 . 09 %^ 
2MB 

One 1.44MB 
aVfeWl 


Tandy 
5000 MC 


IBM PS/2 
Model 70-121 


Hard disk drive 
Software included 


* On-board video adapter 




None 

Setup, 
diagnostics 

None 

One serial, 

/'L / parallel 

■ 

.One 32-bit, 

16-bit two 8-bit 
(Mi AT-atandard) 


None 


Setup, 

diagnostics 

VGA 

One serial, 
one parallel, 
one mouse 

Two 32-bit, 
three 16-bit 
(ail MCA) 


120MB 

Setup, 
(fagnostks, 
disk cache. 

W 

One ^ 

one paraHat/^^, 
one mouse ^ 

Two3W%^ 
one 164)iKrnii 
(all MCA) g 



C2ook apea^ ' •’ -i' 

20 MHz 

20 MHz/ 

20 MHz 

1 Maxhmim RAM on motherboard 

2MB 

, 2MB 

6MB 

: MaxifiNim 32-bit RAM 

16MB 

16MB 

16MB - 

' Math coprooeMor supported 

80387, 

80387, 

80387 

1 ! 

Weitek3167 

Weitek3167 


1 BAHcMps 

DRAM 

DRAM 

DiiVM 

OTHER 

1 Warranty 

1 year 

1 year 

1 year 

' FCC certification class 

A 

A 

B 
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Tandy’s 20-MHz 386 offerings could be 
traced to the cost of licensing IBM’s Micro 
Channel technology. Neither Tandy, 
IBM, nor other MCA manufacturers will 
speak about licensing specifics, so the ex- 
act toll levied for the technology cannot be 
determined. The only comment that Tandy 
offered as to its use of IBM’s technology is 
that such use is licensed. 

“We have a cross-licensing agreement 
with IBM on all computer products that we 
manufacture,’’ explained Elias, who 
would not elaborate further. 

According to another manufacturer, 
however, the Micro Channel currently 
does not add to the cost of licensing IBM’s 
computer patents. 

“At this time there are no present royal- 
ties due on Micro Channel architecture, al- 
though that is subject to change once pat- 
ents are issued,” said Dave Kirkey of 
American Logic Research, which has been 
licensed to use IBM technology. (“We 
presently have a patent license agreement 
in place with IBM that covers technology 
in the computer industry for a set period of 
time,” Kirkey explained.) 

That’s not to say using IBM’s technol- 
ogy is free. Existing IBM patents cover 
many design elements vital to personal 
computers, and the use of designs covered 
by those patents must be licensed. What- 
ever the cause, the result of Micro Channel 
politics is that the street price of Tandy’s 
“clone” is roughly the same as that of 
IBM’s PS/2 Model 70-121, making the 
Tandy machine’s greater expansion possi- 
bilities perhaps the sole merit of choosing 
Tandy’s Micro Channel computer over 
IBM’s (see the sidebar, “Micro Channel 
on the Street”). The implications of this 
unique pricing situation on Tandy’s sales 
remain to be seen. 

That a computer from Tandy should 
play this pivotal role should not be unex- 
pected. The company was second (by 
about 2 days) to announce, back in the 
spring of 1987, that it would offer a Micro 
Channel computer. The only things that 
are unexpected about the 50()0 MC are its 
lengthy gestation and its difference from 
its direct Micro Channel ancestors. The 
Tandy SOfX) MC is not so much a PS/2 
clone as a good-performing desktop com- 
puter that Just happens to take advantage of 
IBM’s Micro Channel architecture. 


MICRO CHANNEL ON THE STREET 

Can Micro Channel clones 
underprice IBM on the open market? 



4000 LX Deskpro 5000 MC Model 70-121 

386/20 


A s the first Micro Channel-com- 
patible computer to hit the personal 
computer marketplace, the Tandy 5000 
MC has a good number of tales to tell. 
Released amid a controversy over li- 
censing fees for Micro Channel technol- 
ogy that for some companies may soar 
as high as S percent, the Tandy 5000 
MC’s price tag comes as no surprise. 
The base price of the 5000 MC is a full 
$1,000 more than that of Tandy’s own 
20-MHz 386 standard-bus computer, 
the Tandy 4000 LX. 

But list prices don’t tell the whole 
story. The prices reflected in the bar 
graph are for basic units with 2MB 
RAM, a 40MB hard disk, and without 
monitors or add-in video cards (where 
applicable). The IBM machine includes 
a i20MB hard disk, the smallest disk 
available with the Model 70-121. If the 
two Micro Channel PCs are judged on 
list price alone, it appears that the Tandy 
5000 MC has the IBM PS/2 Model 70- 
121 beat. But if you discount the IBM at 
metropolitan rates and subtract 12.5 


percent from Tandy’s prices (Tandy 
regularly discounts at between 10 and 1 5 
percent) it becomes clear that IBM 
emerges the winner, an unprecedented 
event in the world of clones. For only 
$263 extra, you can get the real McCoy 
from IBM and a far larger hard disk to 
boot. 

If you’re one to complain about 
IBM’s expansion-cutting in the n^e of 
small footprint, however, turn to Tandy. 
The Tandy 50()0 MC skimps on next to 
nothing, from expansion possibilities to 
performance. In the past, the word clone 
has meant big price breaks, and with 
those fewer dollars often came lesser 
quality and performance. Not so with 
Tandy, which, as the first Micro Chan- 
nel clone producer, may set the stage for 
a new type of clone. Virile it’s true that 
you won’t be paying any extra for the 
original Micro (Channel from IBM, for 
the first time you may not be getting any 
extra either, especidly if your expan- 
sion needs are more than basic. 

— Stephanie K. Losee 
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JUST AN ORDINARY FACE Aside 
from being the first MCA compatible, the 
Tandy 50(X) MC fits into several classes. 
It's an 8()386-ba.sed personal computer. 
Running at 20 MH/ with enough of a 
memory cache to get it close to zero-wait- 
state operation, the S4,999 (ba.se price 
without hard disk) machine has enough 
horsepower to run a small business or a 
corpt)rate department. It’s also a small- 
fixnprint computer that won't overrun a ju- 
nior executive's desk. At the same time, 
the 5(KX) MC doesn't skimp on growth ca- 
pabilities and holds the potential for con- 


summate memory gmwth. mass-storage 
expansion, and an adequate number of ex- 
pansion boards. It’s the top of Tandy 's cur- 
rent lineup. And it reflects the multitude of 
changes taking place in the personal com- 
puter industry today. 

To look at the 5(XX) MC. you wouldn't 
think it was anything special. Its tVi- by 
17- by 16-inch (HWD) case bears a dis- 
tinct kinship to other Tandy products. So 
strong is the resemblance that you might 
suspect its mechanical compt)nent.s have 
merely been reworked from any of a num- 
ber of earlier Tandy iiKxlels, such as the 


small-fixnprint 3(XX) series. 

The likeness is hardly coincidental. 
Mixlifying standard parts helps a manufac- 
turer field a new pnxluct while suffering 
smaller development costs, a wise busi- 
ness choice when the market for the pnxl- 
uct is unproven. As a result, the ca.se of the 
5(XX) MC is quite traditional in its design. 
Instead of the innovations of IBM's PS/2 
designs aimed at lowering manufacturing 
costs, the 5(XX) MC is a machine crafted 
with mcxJest development expenditures in 
mind. 

For example, although only five Micro 



Tandy 5000 .MC 






More than a Clone 


Carded RAM 


Five expansion slots 


Horizontal backplane 


R ather than slavishly copying the IBM 
PS/2 Model 70-121 against which it 
will compete, the Tandy 5000 MC 
provides a fresh approach to the 20- 
MHz Micro Channel computer. Although 
they’re both small-footprint machines, 
Tandy offers five expansion slots— two 
more than IBM. IBM builds its computer 
from the bottom up using a mother- 
board, while Tandy puts a 
backplane at the left side of the 
machine. IBM puts RAM on the mother- 
board, whereas Tandy uses carded 
RAM. And as with other members of the 
PS/2 family, IBM’s Model 70-121 
accommodates 3y2-inch floppy disk 
drives only. The Tandy 5000 MC 
provides a little more flexibility: there's 
room for half-height. S’/j-inch floppy disk 
drives. 


(tKli 


Accommodates 5V4-lnch 
floppy disk drives 
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CopyrightsO materiai 




Channel slots are available inside the 5000 
MC, the back panel shows six shiny 
chrome retaining brackets. Tbe extra is 
probably a result of hand-me-down engi- 
neering; the previous computer to use this 
cabinet had six slots. Another clue to this 
strategy is the connector linking the power 
supply to the system, a large Molex con- 
nector. Although it bears no resemblance 
to an IBM power connector, it is identical 
to those used in many other Tandy com- 
puter models and allows the 5000 MC to 
use an off-the-shelf Tandy power .supply. 

As with conventional AT compatibles. 


the sheet-metal lid of the 5000 MC covers 
a U-shaped chassis, a trough that rises 
front and rear to hold various system as- 
semblies. The front panel, which is at- 
tached to the lid, and a decorative snap-on 
back-panel cover that is part of the chassis 
are molded from color-coordinated plas- 
tic, all a pale white-beige. The case is gent- 
ly rounded, a toning down of Tandy’s pre- 
vious Buck Rogers aesthetics, accented by 
the 2-inch swath of horizontal cooling slots 
that run the width of the front panel. 

Despite the heavy-gauge metal of the 
case, at the time of this review the 5000 


MC had earned only a Class A rating from 
the FCC, making the system suitable sole- 
ly for business use. According to Tandy, 
the Class A rating was a matter of expedi- 
ency to get the machine to the market with- 
out greater delay. The company is working 
on Class B certification. Numerous copper 
grounding fingers, used to assure the elec- 
trical connection of the chassis and lid of 
the case, attest to the seriousness of those 
efforts. 

A minimum of controls adorn the front 
panel of the 5000 MC, A narrow system- 
reset button pokes through the case at the 



IBM P.S/2 Model 70-121 
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Some views on why the NEC MultiSync 


There’s a lot more to the new MultiSync” 3D monitor from NEC 
than meets the eye. Because instead of making one monitor for each 

graphics board, we’ve devel- 
oped a monitor that enhances 



the performance of the modes on 


practically any board. 



With its new microprocessor-controlled digital tuning system, 
MultiSync 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 
boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MPA and 


OC 

Computers ar>d Communications 





3D is the new monitor standard. 


CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MultiSync 3D is equally compatible with you and your 

workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there’s even a full 360 degree design. 


The way we see it, MultiSync 3D 




Top 


standards by which all other color monitors will be judged. 


For literature, call 1-800-826-2255. For technical details call NEC 
Home Electronics (USA) Inc. 1-800-FONE-NEC. 
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far left. Behind the front panel, this button 
is actually an outgrowth of a large plastic 
molding, hinged at the top and reluctant 
enough to activate that you won’t acciden- 
tally hump your programs into oblivion. 
Hiding invisibly behind the front panel 
nearby is a generous 2-inch speaker. 

On the right is a similarly shaped green 
power push button with a built-in LED 
power indicator. This button is actually a 
lengthy plastic I-beam that tuns from the 
front panel back to the power supply case, 
allowing Tandy to keep dangerous volt- 
ages safely within the chrome-plated con- 
futes of the power supply box while giving 
you convenient front-panel power control. 

A flat key switch just left of center at the 
top of the fiont panel locks the lid on the 
case but is electrically inactive, providing 
no keyboard-access control. That job is 
left to the password access routines built 
into the system BIOS. 

The rear panel provides access to all 
connectors. Near the top-left comer of the 
back panel is the power input jack with a 
slide selector for 1 15- or 230- volt opera- 
tion just below it. No switched power jack 
for connecting a display is available. 

Ruiming across the lower edge of the 
rear panel are the standard port connectors . 
From left to tight you’ll find the keyboard 
and mouse jacks, parallel and serial port 
connectors, and the VGA video output. 
The serial connector follows the AT stand- 
ard, using a 9-pin male D-shell. The rest of 
the connectors match the PS/2 choices: 25- 
pin female D-shell for the parallel port, 15- 
pin high-density D-shell for VGA, and 
miniature 6-pin DIN for keyboard and 
mouse. 

At the far right are retaining brackets 
for the expansion slots of the 5000 MC. 
Telling the tale that these slots are special 
is the long knurled screw at the bottom of 
each one that allows you to remove the 
bracket (and presumably whatever card is 
attached to it) without the need for tools. 

Only three screws secure the lid of the 
5000 MC. When they are removed, the lid 
slides forward and off, revealing what ap- 
pears to be an entirely conventional inter- 
nal mechanical layout. At front right are 
the drive bays; at rear right, the 192-watt 
Tandy-made power supply. Expansion 
slots fill the left side, with the system board 
lining the chassis bottom. 


Examine the system more closely, 
however, and a number of variations on 
the commonplace theme become appar- 
ent. The system board is oddly shaped and 
incomplete — major portions of the system 
electronics have been exiled to expansion 
boards. The drive bays, although conven- 
tionally welded to the chassis, have the po- 
tendal to hold an unusual combinaUon of 
drives. 

REORGANIZATION PLAN The 50(X) 
MC is in some respects a modular comput- 
er. While logically equivalent to other 
IBM-compatible machines, it does not use 
a single system board. Instead, the elec- 
tronics of the 5000 MC comprise three 
principal assemblies: the main logic board, 
which includes expansion slots, floppy 
disk control, keyboard and pointing device 
support, serial and parallel ports, and vid- 
eo circuitry; the CPU (Central Processing 
Unit) board, which holds the microproces- 
sor and related circuit elements; and mem- 
ory boards. 

The CPU board is about the same size 
as an AT expansion board and fits into a 
proprietary 32-bit connector near the left 
edge of the main logic board. Three 132- 
pin PGA (pin grid array) sockets on the 
CPU board hold the principal circuitry of 
the computer, its 80386-20 microproces- 
sor, a matching 82385-20 cache control- 
ler, and the optional 80387-20 or Weitek 
3167 numeric coprocessor. (Weitek sup- 
port is anticipated, though not currently 
documented.) 

The cache for the 82385 conuoller is 
also located on this board, comprising 16 
soldered-down 16-kilobit static RAM 
chips rated at 35 nanoseconds. In addition, 
the CPU board includes the 40-MHz oscil- 
lator that’s divided among the micro- 
processor clock and other system func- 
tions. 

Normal system memory is all con- 
signed to proprietary expansion boards in 
either or both of the two special slots pro- 
vided at the side of the expansion board 
area, opposite the CPU board. Each short 
(about 5 inches) memory expansion board 
has sockets with a capacity for eight 
SIMMs (single in-line memory modules). 
Each one of these sockets must be filled 
with either 256-kilobit or I -megabit 
SIMMs, and all modules in a given com- 


ITD Benchmark Tests: 
jiy Tandy 5000 MC 


D ata screams across the Tandy 5000 MC 
Micro Channel bus, giving the IBM PS/2 
Model 70-121 an excellent run for Its money 
in the performance-oriented 60386 market- 
place. The 5000 MC's superior times can be 
credited to its Intel 82385 cache controller 
with 32K of cache memory. Unfortunately, 
the 5000 MC plummets dramatically at the 
critical I/O points, demonstrating a poor disk 
throughput rate lor large records, despite a 
relatively fast hard disk. Video display times 
are also less than earth-shattering — lagging 
behind not only Compaq's and IBM's 20-MHz 
competitofs, but behind Tandy's own 4000 
U. 


Performance Times 

(Times given m seconds 
except where noted) 


(BMPS/2 Model 70-121 

Tandy 4000 LX 

Compaq Deskpro 386/20 
Tandy 5000 MC 


The NOP benchmark lest is designed to measure raw dock 
speed and memory access time while minimizing 
differences in microprocessors and the effect of memory 
caching. This lest executes almost nothing but NOP (“No 
Operation") machine coda inslrucbons In a big 128K loop. 
The 80386 Insinietien Mx benchmark test measures the 
time it takes to execute a selected series of processor- 
intensive tasks. The test progrwn uses 80386 instruction 
code. These instructions are a subset of the total processor 
instruction set. The 80366 Instruction Mix Implements a 
number of 32-bit operations. In the 80386 processor these 
become single instructions, whereas in the 8066 arxt 80266 
versions of the benchmark test they remain multipie 
instructions. 

The Floatlng*Pelnt Ceiculetion benchmark test measures 
processor speed by looping through a senes of floating- 
point caiculatione. inducing mulliptication. division, expo- 
nentiation. and logarithmic and trigonometric functlone. The 
benchmark program uses the floating-point library kidudad 
with Microsoft C Compiler 4.0. 
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Relative Times 

(IBM PS/2 Model 70.121 ■ 100| 


PROCESSOR AND MEMORY^ 
BENCHMARK TESTS 


DISK BENCHMARK TESTS 

100 






VIDEO BENCHMARK TESTS 





IT PROCESSOR 

AND MEMORY BENCHMARK TESTS I 

DISK BENCHMARK TESTS 

1 VIDEO BENCHMARK TESTS I 

80386 

NOP Instruction Mix 

Floating-Point 

Calculation 

Conventional 

Memory 

DOS File 
Access 
(small 
record) 

DOSRIe 

Access 

(large 

record) 

BIOS 
Disk Seek 
(milli- 
seconds) 

Video BIOS 
Routine 
Without 
Scrolling 

Video BIOS 
Routine 
with 
Scrolling 

Direct 
to Screen 

1.68 

3.24 

12.72 

0.61 

73.98 

6.70 

25.27 

0.98 

3.68 

6.54 

1.68 

3.24 

12.86 

0.60 

71.03 

6.78 

30.59 

0.76 

2.70 

4.17 

1.65 

2.90 

10.50 

0.40 

56.78 

9.40 

18.50 

0.55 

1.21 

0.93 

1.64 

2.76 

10.55 

0.40 

68.11 

8.20 

18.44 

1.25 

4.16 

6.66 


The Conventional Memory benchmark test allocates 256K 
of conventional memory and treats it as a series of 64-byte 
records. Then. 16,364 random records are read into and 
written from this memory. The result shown is the average 
of the read and write times. 

The DOS File Acceea benchmark test measures the 
throughput rate of the disk being tested. In this case, 
throughput times are measured in terms of how long the 
disk takes to perform common DOS file-management 
furtctions- Five tasks — file creation, sequential file wrfle. 
sequential file read, random file write, and random file 
read— are timed and the results summed. 

The test is carried out for two different types of 
files— small-record files and large-record files— that are 
used by common PC applications. Files created using small 
records are typtcaily used by database management 
programs, and large records are typicany used for word 
processing and spreadsheet files. Loading a DOS program 
is also simulated by the large-record test. 


The BIOS Disk Seek benchmark test measures the time it 
takes to do a rartdom seek using the disk’s ROM BIOS. The 
test result includes minimal software overhead and may not 
parallel the manufacturer's claimed average access time. 
The test program performs 1 .000 seeks. The average result 
is shown in miHtseconds. 

The Video BIOS Routine Without Scrolting ber)chmark 
test measures the speed of the BIOS Teletype routirte 
without scrolling. The lest is performed in video mode 3. 

The screen is cleared and 24 lines of 60 characters each 
(inctudirtg a terminating carriage return and line feed) are 
written to the display through the BIOS Teletype rouiine. 
This is dor« ten times, and the result shown is the total of 
the ten trials. 

The Video BIOS Routine with Scrolling benchmark test 
measures the speed of the BIOS Teletype routirte with 
scrolling. The test Is performed in video mode 3. The screen 
is cleared artd 240 llrtes of 60 characters each (including a 


termirtating carriage refum and line feed) are written to the 
display through the BIOS Teletype routirte. Although the flrst 
24 lines written to the display do not involve scrolling, all the 
remaining lines scroll the display. 

The Direct to Screen benchmark test measures the 
bandwidth of the video adapter by tvritirtg directly to the 
display memory buffer. The test is perfonned In video mode 
3. The entire screen is updated using the assembly 
lartguage REP STOSW instruction with register CX et^al to 
2000. This is dorte 1 .000 times, and the result shown is toe 
total of the 1 .000 trials. 


PC MAGAZINE ■ MARCH2 8. 1989 
167 






We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS. 

"Right now. PROCOMM PLVS is 
the definitive teiecom program 
and the one I personaily use 
and recommend!' 

John C. Dvorak. 

columnist. PC Magazine 

People who review software have 
a ve^ tough job. They see hurrdreds 
of new programs ev^ week. But 
the ones who have seen the new 
PR(XX)MM PLUS communications 
softwore are ctoing more then writing 
rave reviews about it. They're getting 
personoi. They're using it at work and 
at home. 

Maybe it's because PROCOMM 
PLUS is so easy ta use it's "intuitive" 

Or perhaps it's because PROCOMM 
PLUS has an extremely powerful script 
command language, context sensi- 
tive help, tetenninol emulations 
with keytxxird re-rtrapping, 12 file 
transfer protocols, 0 fully-automated 
dialing directory, and advanced host 
mode with electronic mail. 

But one thing Is fbr certain. If 
PRCXOMM PLUS is the personal choice 
of the people who review software, 
you can be sure that procomm plus 
Is right fbr you. 

It's ti me you got personal about 
procomm plus. Ask for PROCOMM 
PLUS at a deoler near you. Or, coll 
314 - 474 - 8461 . 


Thank You. 
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puter must be of the same capacity. 

The standard-equipment memory of the 
5000 MC is the minimum supported ca- 
pacity, 2MB. In the evaluation machine, 
Tandy used modules with a 100-nanosec- 
ond speed rating. Adding a second board 
extends memory to 4MB. Eight or 16MB 
(the maximum physical memory that is ad- 
dressable by the 5000 MC) total system ca- 
pacity is possible with 1 -megabit SIMMs. 

In normal operation, the memory of the 
5(XX) MC is logically divided to allow 
640K for DOS, 384K for shadow RAM, 
and the balance in the extended addressing 
range. Buying the base system thus yields 
you 640K DOS and 1 ,024K extended 
memory. 

The circuits on the main logic board in- 
clude all input/output functions, with the 
connectors for the standard-equipment 
ports soldered directly to the board. In ad- 
dition, the main logic board provides flop- 
py disk control circuitry, the continuously 
running time-of-day clock, and CMOS 
setup memory — the last two in self-con- 
tained modules. Lithium battery power 
promising a 10-year minimum life is 
sealed within the black epoxy of these 
modules. 

The ROM BIOS, which bears a Phoe- 
nix copyright, is also located on the main 
logic board. According to Tandy, this 
BIOS is designed to mimic that of IBM's 
PS/2 Model 80 rather than the Model 70 
the 5000 MC more closely resembles 
physically. 

The shape of the board itself is that of a 
chevron with one arm somewhat atro- 
phied. The board skirts around the edges of 
the drive bay and under the power supply 
to fit the maximum possible board space in 
the confines of the chassis. Indeed, the use 
of separate logic and memory boards was 
compelled by a lack of main board real es- 
tate rather than upgrade flexibility, accord- 
ing to Tandy. Although circuit compo- 
nents on the board are somewhat 
generously spaced (at least when com- 
pared with those on an IBM PS/2 planar 
board), the 5000 MC relies heavily on 
VLSI circuits (chiefly the Intel Micro 
Channel implementation) and space-sav- 
ing surface-mount devices. The design, 
layout, and construction are all well fin- 
ished, although a few green jumper wires 
(so-called “engineering change orders”) 


marred the main logic board of the produc- 
tion-model evaluation machine. 

Connectors for eight expansion slots 
are arranged at the left rear of the system 
support board using the same spacing as an 
AT, 0.8 inch, a factor that likely made the 
adaptation of an existing case relatively 
easy. Similarly, the slots have AT-class 
headroom, more than an inch in excess of 
what Micro Channel boards require. 

Of the eight expansion slots, three ate 
reserved for special system functions 
(plugging in the CPU board and memory 
boards) and use proprietary connectors, 
leaving five Micro Channel slots for ex- 
pansion. Two of these are equipped with 
32-bit connectors and electrical character- 
istics of slots in IBM’s PS/2 Models 70 and 
80 (that is, DMA can address only the first 
16MB of the address range of the 80386 
microprocessor). Two slots ate of the un- 
adorned 16-bit Micro Channel variety 
found in the PS/2 Models 50 and 60. The 
remaining slot uses the 16-bit MCA bus 
with the special IBM video extension for 
adding in graphics coprocessor boards 
such as IBM’s 8514/A. 

In the evaluation machine, one 16-bit 
Micro Channel slot was filled with an 
Adaptec ACB-2610 hard disk controller 
that accompanied the optional hard disk. 
According to Tandy, the ACB-2610 was 
the highest-performance ST-506 adapter 
they could find that was compatible with 
the Micro Channel bus. Other 5000 MC 
drive options use other controllers or host 
adapters, depending on the interface used. 
Both ESDI-based and SCSI-based hard 
disk subsystems are available as options 
for the 5000 MC. 

MASS STORAGE MASTERY The 

5000 MC also varies from both AT and 
PS/2 practice when it comes to mass stor- 
age options. The larger chassis of the 5000 
MC (when compared with IBM’s desktop 
PS/2 series) buys mass storage space in ad- 
dition to extra sloLs — a total of four disk 
drive bays. 

One bay, near the upper-right comer of 
the chassis, holds a half-height 3'/2-inch 
device and is filled as standard equipment 
with a 1 .44MB floppy disk drive, a Sony 
MFD-17W-70D in the evaluation ma- 
chine. Immediately left of this bay is a sec- 
ond 3 '/ 2 -inch bay that will accommodate a 
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Built to Last 



Arche Rival 286’* Perso n al Computer 
The St. Louis Arch 


Arche Rival 386" PexaofuU Computer 
Ihc Arc dc IMomphe dc L'Etoile 





Arche Pro-Hle 286" and 386" Servers 
Ihc Washington Arch 


Arche Station 88" Personal Computer 
The Arch of Titus 


Arche Super Station 286" Personal Computer 
The Arch of Septimus Sevcrus 



QUAUTY ABOVE ALL™ 

While others in the computer industry seem 
preoccupied with offering cheap technology, 
Arche Technologies offers something 
different: Quality Technology. 

That’s why every Arche product is designed by 
some of the best engineers in the business, and 
why each unit is hand assembled in the United 
States, passing through a rigorous series of tests 
and inspections. 
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HARD DRIVES 

I N T ll U N A T I 0 N A L 


-MlniScribe , card Drive HARDCA^ 

Card Drive 20-8225 68ms $279 
Card Drive 30-8438 68ms $309 
Card Drive 40-8450 46ms $359 

These Card Drives me qutli^ MlniScribe drivfct. 

'Available for PC/XT^d most Tandy models. 
•Quality engineered for reliability. 

•Auto lock feature. 

•ONE YEAR Warranty. 

•Super easy installation and setup. 
•Pre-formaticd, Pre-tested and READY TO GO! 



PC/XT KITS 


halfht. 65ms $244 
half hr. 65ms $279 
halfht. 46ms $319 
halfht. 61ms $379 
halfht. 40ms $499 
130Mb M6085/PS 180 full ht. 28ms $699 

ALL KITS COME COMPLETE . . . 
with drive, controller, cables. How-To Manual 
and mounting hardware. 40Mb and larger drives 
also include partitioning software. 


20Mb ST225 
30Mb M8438 
40Mb M8450XT 
62Mb M3675 
80Mb ST25 1/PS 180 


St DAY 

•WORRyntEE’ 

GUARANTEE 


FACTORY-TRAINED 
TECHNICUNS 
are on hand 
to answer your 
questions! 


at/386 drives 

ALL DRIVES include AT mounting hardware and 
"Disk Manager" formatting! partitioning software!! 

40Mb Seagate ST251-1 half height 28ms $399 

71Mb MlniSc ribe M6085 full heigh t 28ms $539 

I High Capacity Drives | 

160Mb MlniScribe M3180E half height 16ms $1375 

340Mb MlniScribe M9380E fuU height 16ms $2195 

High Capacity driv es include an ESDI "1 to 1 " high performance 
I Hard/Floppy Controller! | 


(^Seagate 


ONE YEAR Warranty 
on all products! 


HARDDRIVESj 

Inicmiuional ■ 


CaU Toll Free 1 -800-234-DISK 


1912 W. FMirth SL Tampc, AZ S5281 
(M2) 7S4.1038 

TELEX; 405765 FAX; (M2) 829- 9193 

Soatti AjBBrkm Di mitaiM; Hvdwm Biqm* 
Avrobs Uit Tteyw Ojedi 01 lSL-10 
PhooB 0«Z>-23in44 PAX (S62)>22S3«M 
Smii|c^OiSD 


Intemational Orders: (602) 784-1038 
OrderStatus: 1-800-234-5197 


coo OMM BO.'i a» 
ewM fci a • M«ia *> nv 

aoovo 


Novar a Surcharge 
torVhaorUatlarCattS 


full-height hard disk or other device. 

The drive in this left-hand bay is se- 
cured to a removable metal mounting tray 
that attaches to the front panel of the chas- 
sis by two screws. The drive is attached to 
the tray conventionally, by three screws in 
its side mounting holes. A fourth screw is 
not used because it would conflict with the 
mounting hardware of the righthand flop- 
py disk bay. 

The standard-equipment floppy installs 
with three screws in its conventional 
mounting holes holding it inside its bay. 
Again, the fourth screw is not used in order 
to avoid conflicts with the adjacent bay. 

The only downside to this mounting ar- 
rangement for 3 '/ 2 -inch devices is that the 
right floppy disk must be installed fust (or 
the hard disk must be removed before re- 
moving the floppy). Because the floppy 
disk is standard equipment, this arrange- 
ment does not present a major design 
shortcoming. 

Directly below the side-by-side 3'/2- 
incb bays are a pair of over-and-under 5 '/.- 
inch drive bays that canbeusedforasingle 
full-height drive or two half-height de- 
vices. Both bays have front-panel access. 
AT-style adapters allow these bays to be 
used for 3 '/ 2 -inch drives, should you re- 
quire it. 

Both of these 5 '/.-inch bays use propri- 
etary nylon mounting rails, which come 
installed in the 5000 MC system. These 
rails are an intelligent improvement on the 
ordinary AT design. Once the rails are 
mounted on a drive, they slide and latch in 
place in the system chassis, without tools. 
An inch-wide copper panel on each rail 
grounds the drive to the chassis, eliminat- 
ing the need for separate ground wires. 

The Tandy power supply offers three 
disk drive power connectors, a sufficient 
number for normal expansion of tbe 5000 
MC, because the standard-equipment flop- 
py doesn't use a connector. Instead, it re- 
ceives its electrical supply through its dala- 
and-control cable. This cable is equipped 
with two connectors in addition to the one 
for the standard-equipment floppy: one for 
a second 3 '/ 2 -inch floppy and another for a 
5 '/.-inch floppy. The connectors ate func- 
tional duplicates, however, so only one ad- 
ditional floppy drive can be connected to 
the 5000 MC. 

Bezels for 3 '/ 2 -inch floppy drives ate 
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Ea(± One Is A l^ctoiaik Ctf Pcfvvo'. 
ATfechnical Masterpiece. 

The Answer To A Specific Need. 




AST makes the fastest and hi^est-quality de^op 
computers in the business tvorld. One of theih is 
right for you. Whether you need a personal CMn- 
puter for general office work, engineering, desktop 
publishing financial analysis . ■ 
or ninning your business'at ' - ’ 
hpmei yOu can count oh AST 
to Gt y^ desktop size, your ■ 
budj^aiid your need for 
ultimatt: speed. 

Our Newest WohdersL If 


wr!»E8 


- -~*,m 


you want extra performance and high ^ality 
without spendi^ a lot of money, tty our newest 
computers — the AST.Premium® 386/16 and the 
, ASr.iravo/286. Our cache-based AST Premium 
3fld/ldmakes^3^6"-OPU computing available to 
ewn the hKSf.oiwt-cOpscipus budget. And the AST 
BravD/286 is aU' ^ AT^compatflile power you 


need to manage your small business or home ofGce, 
or use it as a node in a local area network. 

Our Most Powerful Wonders. For high-speed 
CAD/CAM/CAE, multitasking multiuser environ- 
ments and LAN file service; choose AST's top per- 
forming systems. The 25 MHz AST Premium 386/25 
and 20 MHz AST Premium/386C bring the highest 
> performance to your sophisticated 386-CPU b^d 
applications. 

Our Most Wrsatile Wonder. If you have to 
choose one computer that satisGes 
the broadest range of needs, let it 
be the AST Ptemium/286. ftrfea 
for Qying through word processing 
huge spreadsheets tmd even techni- 
cal applications, it's'the industry's 
award-winner for 286 performance and'vahie / 

Our Smelliest Wonders. When your desktop sp^ce 
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logo and AST Premium registered trademarks AST Research, Inc. 80386 and 80386SX tradonaikf IntH Corp.' 
- ‘ AST markets products worldwide — in Europe and the Middle East call 44 1 560 4350; is Japan call 



AST Bravo/286 


AST Premium 

WorkslaUon/286 

r/:ilJTPromlum/286 

f. 

AST Premium 386/25 

Eitn value, quillty 


Executive ttyfino 

Industry 

Stale*ot-Uie*art 

and AT-compatibillty 


end test-proven AT 

^ ' wliiMr lor general 

solution for ultimato 

tor business or 


compatibility in a 

bMinets and technical 

LAN file servico and 

borne office use. 


powerfuf 286 computer. 

appileatfens. 

CAOfCAAI/CAE. 







is limited, but your appetite for speed and power 
isn't, the AST Premium Workstation/386SX and the 
AST Premium Workstation/286 ■ 
offer test-proven compatibility I M 
you can rely on. These sleek, I 
small-sized wonders are the qual- ■ 

ity Jlnswer to cost-effertive, high: " 
performance desktop computing [JrLfflWlHUy 
AST Service,' And Reli<d>Uiiy — The 
Eiglhth ^nder. 'Jhe AST logo meaiis quality prod- 
-uc^and service. In fact, PG V\fe^ receritly named 
AOT fiiist in techiiicaf support, over (Jompa^ vj , 
MdfflM®' ■ . ' v.j - > v 

lor the products and service that will make you the 
next wonder of the world, tisk for AST Computers. 
For mote information, call (714) 863-0181 and ask 
for operator BB8 , use out Bulletin Board Service 
number (714) 852-1872, or fill out the coupon. 


□ Rease send me information on AST computers. 

□ Please have an AST representative call me. 

lam □ an end user □ a reseller. ' 


Name 


Company 


Address 


C4ty/State/Zip 


Phone 


_J 


RcscnncH inc. 

Tunes Have Changed. 

CIRCLE 166 ON READER SERVICE CARD 
All other product and brand names are trademarks and regtstered trademarks of ihetr respective tompames. Copyright £ 1989 AST Research, Inc. All nghts reserved. 


81 3 818 0710; in the Far East call our Hong Kong office 852 5 806 4333; in Canada call 416 826-7514. 


■i" 



1 


he Seven Winders 



AST Premium/SSEC 

Multiuser, multitasking 
386*CPU powerhouse 
with integrated cache 
architecture. 



£ AST Premium 386/16 
SCtcht-toted, true 32- 
*' M. 386 CPU processing 
‘ tor sophisticated, yet 
afford able computing. 



Premium 


Executive styling 
In a cost-effective, 
entry-level 366- 
CPU system. 



¥)u’llne\erha\etowaifa 
a mainframe a^. 



Microsoft just eliminated a 3000-pound headache 
for mainframe programmers. With Microsoft® COBOL 
Optimizing Compiler 3.0. 

Now instead of endlessly utoKAcoeoL 
waiting fior mainframe time, you ~ 
can bring your COBOL programs 
ri^t down to the PC on your desk. 


Suddenly you’ve mt control un- 
known in other platfo 



1 other platforms, as well 
as serious speed and power. 

You’ve got full MS® C^/2 
support to let you break the 640K memory barrier. 

YouVe got fast execution because Microsoft COBOL 
is now a native code compiler. 

You’ve got a rich development environment thanks 


to the Microsoft COBOL Animator source level debu^er, 
Microsoft Editor and other TOwerful utilities. 

One final assurance, recause Microsoft COBOL 
3.0 is now mainframe COBOL compatible, yoif 11 enjoy a 
seamless flow of source code between mainframe and 
PC environments. 

Feel free to also enjoy the highly technical informa- 
tion in the adjacent column. Then us at 800-541-1261 
for more information and the dealer nearest yqa 

The mainframe wait is over with Microsoft 
COBOL 3.0. Appearing soon on a PC near you. 

K/Bcmsoft 

Making it all inaks sense 


€>1989 MicroetA Coiporaticm. Micnwrft, the Mioosoft logo. MS and MS-DOS are retristered iradnnarks and Making it all make lenw U a trademark of Microsoft Corpontion. Mtcrosoft COBOL Optimifing Compiler 
3 j 0 is based on COBOL/2 from Micro Rxiis. 



Microsoft COBOL 
Optimizing Compiler 
Version 3.0 for 
MS OS/2 and MS-DOS® 

Complete COBOL Solution 
for Application Maintenance 
and Dwelopment on the PC. 

• Develop and port large mainframe 
applications on the PC. 

• Break the 640K harrier with OS/2 
support including dynamic link librar- 
ies and multi-thread support. 

• Develop programs that run in both 
MS-DOS and OS/Z 

• Compatible with several different 
COBOL dialects. (IBM* VS COBOL 
If IBM OS/VS- COBOL, IBM SAA, 
Data General, and others.) 

• Call Microsoft C and Macro Assembler 
routines. 

• HUGE memory model allows data 
items to be greater than 64K. 

• Full network support with record and 
file locking including Novell. 

R)werful 

COBOL Development 
Environment. 

• Animator source level debugger. 

Trace execution, backtracking, break- 
point DO statetrvents, and periodic 
breakpoints 

• Microsoft Editor, the programmer's 
editor for both MS OS/2 and MS-[)OS. 
Reconfigurable atxi extendable editor 
that even lets you run your programs 
from within it 

• Incremental linker for MS OS/2 per- 
forms partial links up to 20 times 
faster than a full link— only changed 
modules are relinked 

ANSI 85 
COBOL support 

• Certified HIGH by National Bureau 
of Standards 

• Structured language enhancements: 
Scope delimiters 

In-line PERFORM statement 
CALL BY CON’TENT statement 
^ALUATE statement 
Negated conditions 
Global variables 
Reference modifications 
Nested programs 

Native Code Compiler 
with fast executioa 

• lOx faster computations than MS 
COBOL 2Z 

• 30% faster I/O than MS COBOL 22 . 
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molded into the plastic front panel of the come reasonably close. The Tandy key- 
5000 MC case . When the second 3 '/ 2 -inch board gives genuine tactile feedback with a 
bay is unused or a hard disk is installed in very light mechanical keyclick. Its 
it, its bezel area is covered by a blank panel touch — the pressure needed to activate in- 
that slips into the drive slot cutout. While dividual keys — is somewhat lighter than 
this scheme eliminates the need for finding the IBM’s, a feature that many typists may 
proprietary bezels when installing an after- prefer. 

market floppy disk, it also makes the use of The tops of the keys on the Tandy key- 

intemal 3 '/ 2 -inch tape backup units more board have a more-pronounced concave 

difficult. Such tape drives will have to be curvature and lack the raised plastic bumps 

installed in the larger drive bays and may on the home-row F and J keys arxl the cen- 

require special extension cables for their tral numeric 5 found on IBM’s keyboards, 

input signals. This difference is trifling, particularly 

Unused 5‘/4-inch bays are convention- when allowing for the vast superiority of 
ally covered over with removable blank the Tandy keyboard when compared with 
panels. The top blank panel is attached by those of many other makers, most notably 
two screws. The bottom panel slides up Compaq. 

and out once the blank above it is re- The coiled cable, which extends from 
moved. about 4 to 9 feet, is permanently connected 

Several hard-disk options ate available to the keyboard. To match the 5000 MC 
from Tandy, all at premium prices. The system unit, it uses the same 6-pin minia- 

smallest ate 40MB units, currently avail- tute DIN connector as does IBM. In fact, 

able using either the ST-506 or SCSI inter- the IBM and Tandy keyboards proved in- 
face, each costing about $ 1 ,500. The eval- terchangeable, each working with the oth- 

uation system was equipped with an 84MB er manufacturer’s computers. 

ST-506, a better buy on a bytes-per-buck Although no display is included in the 
basis at $2,000. The same capacity is also base price of the 5000 MC, the likely 
available with the SCSI interface for $399 choice is the monitor that accompanied the 
more than the ST-506 product. Other SCSI evaluation system, a Tandy Video Graph- 
capacity drives include 170MB and ics Monitor model VGM-300. This 14- 
344MB at $3,099 and $3,999 over base inch fixed-frequency color VGA-compati- 
price. An ESDI drive with a 140MB ca- ble display uses analog inputs and the same 
pacity is available as an alternative at a cost 15-pin high-density D-shell connector as 
of $2,399. official IBM displays. Neither its 74-inch 

The drive in the evaluation machine video cable nor its 66-inch power cable is 
was a Rigidyne (Control Data Corp.) detachable. 

Model 94355-100 with 100MB of unfor- The 14-inch screen produces an active 
matted storage . This drive formatted down viewing area that measures about 1 2 inch- 
to a capacity of 76MB and delivered an 18- es diagonally. The image is moderately 
millisecond average access time. bright and has good color saturation and 

sharpness throughout its control range. 
PIXELS AND KEYS Tandy supplies its Brighmess and contrast controls are pre- 
own version of IBM’s 101-key Advanced sent as thumbwheels tucked under the left 
keyboard with the 5000 MC. In layout, the comer of the screen bezel. A rectangular 
keyboard exactly duplicates IBM’s prod- power button and a green LED power indi- 
uct with 1 2 top-row ftinction keys, a dedi- cator are part of the bezel itself, 
cated cursor keypad, and dual Ctrl and Alt Rear-panel controls include only three 
keys flanking the Spacebar. The only visu- vertical-size controls to allow individual 
al difference between the two is that the adjustment of image height in any of the 
Tandy product puts the green LED indica- standard VGA operating nuxles: 350 line 
tors for locking Shift keys in the keys (EGA compatible), 400 line (text and dou- 
themselves, while IBM rounds up the ble-scanned CGA), and 480 line (VGA 
three lights and corrals them at the upper- graphics). The case is reasonably corn- 
right comer of the keyboard. pact, at 12 by 14'/2by 15 inches (HWD), 

Besides the layout, Tandy tried to du- designed to sit flat atop the 5(X)0 MC with- 
plicate the IBM keyboard feel and has out a tilt-swivel base. 
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CopyWrite 

copies 

everything! 

CopyWrite removes copy- 
protection from hundreds of 
software packages. If you 
find a case where CopyWrite 
can not remove protection, 
we wiii send you a custom 
CopyWrite for a fee. 

CopyWrite still Includes the 
utility that makes copies of 
hundreds of other software 
packages. 

CopyWrite is revised regu- 
larly to keep up with the iat- 
est in copy protection. Revi- 
sions are avaiiable for $25 
US. 

CopyWrite requires an IBM PC, XT, 
AT, PS/2 or compatible with 256l( 
bytes of memory and at least one 
diskette drive. It is not copy pro- 
tected. CopyWrite is not for mak- 
ing copies for sale or trade, or for 
any other use that deprives soft- 
ware authors of payment for their 
work. 

CopyWrite costs $75 US. 
Customizing is an additionai 
$100 US per product. 

When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks. 

To order, send us a check for 
$75 US funds, or call with 
your credit card. We ship 
within a day. Avaiiabie on 3 
or 5 inch diskettes. 


o 

Quaid Software Limited 

45 Charles Street East 
Third Roor Dept Ml 20 
Toronto Ontario M4Y 1S2 
Canada 

(416)961-8243 
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PERFORMANCE MATCH Implemen- 
tation of IBM’s Programmable Option Se- 
lect is part of the Micro Channel standard, 
and the Tandy 5000 MC correctly follows 
through. As with IBM PS/2s, the 5000 
MC is set up using a software procedure 
contained on a special Reference Diskette 
accompanying the system. Keeping with 
IBM practice, the Reference Diskette also 
indues system diagnostics. But unlike 
most PS/2s, the 5000 MC also has two 
banks of eight DIP switches and several 
jumper blocks for configuring the system. 

One jumper block is the easiest to un- 
derstand. It resets the system’s CMOS 
configuration memory back to its factory 
defaults. The procedure is necessary be- 
cause the internal battery power in the 
CMOS memory module cannot be discon- 
nected should the system accidentally get 
into an illegal or irrecoverable setting. 

The DIP switches and the rest of the 
jumpers configure the 5000 MC to use dif- 
ferent sizes and quantities of memory 
modules. Considering that the 5000 MC 
allows only four different memory config- 
urations, the number of switches and ad- 
justments seems excessive. Ordinarily, 
however, you won’t have to deal with 
them. 

Entirely menu driven, the Tandy soft- 
ware setup procedure sets system options, 
handles low-level disk formatting, and 
controls feanires such as three levels of 
password protection (boot-up, keyboard, 
and network access) and fast or normal 
keyboard speed. The Tandy setup system 
works like the IBM prototype, using 
Adapter Description Files and allowing 
expansion products ftom third-party ven- 
dors to seamlessly blend into the system 
setup procedure. 

On today’s personal computer market, 
the Tandy 5(X)0 MC tanks as a high-per- 
formance machine, although its 20-MHz 
clock speed prevents it ftom rivaling to- 
day’s top performers mnning at 25 MHz. 
At its speed level, however, the 50(X) MC 
performs extremely well. It handles the 
80386 Instruction Set test somewhat faster 
than big-name competitors like IBM’s 20- 
MHz PS/2 Model 70 and Compaq’s origi- 
nal 20-MHz Deskpro, and scores just te- 
hind Dell’s Model 310. 

The memory-access speeds of the 5(X)0 
MC are as fast as or faster than those of its 


competition. While the preproduction ver- 
sion of the 5000 MC examined in the First 
Looks section of PC Magazine had diffi- 
culty mnning PC Labs’ extended-memory 
benchmark tests, the production model re- 
viewed here raced through them. In fact, 
its extended-memory write times ate re- 
markably fast, perhaps because of an inter- 
action between the benchmark tests and 
the 5(X)0 MC’s memory cache. 

The 5000 MC holds a potentially larger 
advantage over conventional-bus comput- 
ers in its I/O performance, particularly in 


■ The memory-access 
speeds of the 5000 MC are 
as fast as or faster than 
those of its competition. 

multitasking and multiuser applications, 
because of its Micro Channel architecture. 
This speed potential will be tapped only 
when peripherals that take advantage of 
the Micro Channel’s bus arbitration sys- 
tem become commercially available. 

Of course , the use of the Micro Channel 
raises one important question: exactly how 
compatible is the 5000 MC’s bus with that 
of IBM? The answer is that you probably 
won’t have to give compatibility a second 
thought. The 5000 MC could deal with all 
the Micro Channel expansion boards with 
which it was tested. 

As to software, compatibility also 
proved excellent. Moreover, because 
Tandy offers three operating systems for 
the 5(XX) MC — besides MS-DOS , a Tandy 
version of OS/2 and SCO Xenix are avail- 
able — it can run nearly any single- or mul- 
tiuser application on the market. 

As with the extended memory han- 
dling, the VGA circuitry of the production 
5000 MC has been improved from that of 
earlier prototypes. Where the earlier sys- 
tem fell short of complete register com- 
patibility with IBM’s own circuitry (losing 
points for rough diagonal scrolling and im- 
proper handling of timing), the production 
unit demonstrated smooth operation on all 
counts except one. Some direct register 
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‘'TheOataworld266[1 2MHz] ATcompatibla...[is)... 
tha fastest machine of the nine tested in that review 
(July 1968]." {September 27 1988) 

and 

speed and excellent compatibility... hundreds of 
dollars less expensive than other AT compatible. 
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EDITOR’S 

CHOICE 


NOW! 
20MHz 286 
SI = 22.5 



DATA-286 12MHz 

80286 running at 8/t2Mh7..0/l wail state 
Phoenix DIOS sid. (Award BIOS opt.) 

5I2K1) of RAM. expandable lo.tMD on iHiard 

Socket for 80287..8. -10 

200W power supply 

ReaUlime clock with battery backup 

1.2MB fk>ppydisk drive 

llrmpy/hard disk controlier 

( 1:1 mierteave controllers available) 

lOl'key keyboard with "click* 

Mono card w/parallcl port (720x348) 

Tn. monitor with tilt/swivel base 

$1195 


Portacomp II 

8028^1 running at 8/12Mh7. 0/1 wait state 
Phoenix BIOS std. (Award BIOS opt.) 

512KR of RAM. expandable to 1MB on board 
Socket for 80287-8. -10 
Real-time clock with batlcfy backup 
1.44MB 3J” floppy disk drive 
20MB. 39ms. self-parking hard drive 
102-kcy keyboard with "click* 

Supertwisi backlit LCD. fi40x400 res. 
RCiB/monochromc output port 
Weighs under 20 1 J>s. 

1.2MB external floppy drive opt. 

Carrying case available 

$1975 


DATA>286 20MHz 

80286 running at 10/20Mh2 
AWARD BiOSsid. 

IMH of RAM. exp. to 2MU on bi-iard 

r.MS4.0 support for memory over 1MB 

Socket for 80287 

200W power supply 

Real-time clock with battery backup 

1.2MB floppy disk drive 

1:1 micricavc floppy/hard disk controller 

lOt-key keyboard with "click* 

Mono card w/paraltcl port (720x348) 
rn. monitor with lilt/swivel base 

$1555 


COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 



Vertical Case 

I'roni panel on/off switch 
220W power supply 
6 half-height drive bays 
Dimensions: 16 3/4”(D)x 

7 3/8*(W)x25 5/8*(II) 
Available for 286-/386- models 



DATA-366 


4.77/6/8/16MII7 (20MH7 opt.) 

1 MB of RAM. exp. to lOMB 
Phoenix BIOS std. (Award opt.) 
220W power supply 
1 .2MB floppy disk drive 
Hoppy/hard disk controller 
lOI-key keyboard with ‘click* 

Five 16 and two 8-bil slots 
Mono card and monitor $1995 



Portacomp I 

f)a2W>8/l2Mll7.(Vlwail 
Phoenix BIOS std. (Award opt.) 
512K RAM (exp. tn IMB) 

200W power supply 
1.2MB 5.25" floppy drive 
20Mn hard disk drive 
Supertwisi backlit IX'D 
RCiB output port 
5 expansion slots 
t parallel. 2 serial ports $1875 



Datawolid Keyboard 

lOI-key enhanced layout 
l.-shapcd large return key 
Integrated dust cover (paper rest) 



=l Prices subject to change. No charge for credit card, check. C.O.D. 


30 day moneyback guarantee (Shipping charges non-refundable). 


Dept. C 


] Dealer/overseas inquiries welcome 

I In-Calif. 1-800-722-7734 INFO: (213) 695-3777 
) Out-Calif. 1-800-722-7702 TECH: (213) 699-8250 


A PAfFf AAfO COMPUTER SYSTEM 



1 Monday through Friday. 7 A.M. to 6 P.M. Saturday 9 A.M. to 3 P.M. PST. 3733 San Gabriel River Parkway, Pico Rivera. CA 90660-1495 






Class 


WHEN YOU CONSIDER DATA BACK-UP MEDIA FOR YOUR SYSTEM, TAKE A LOOK AT THESE FACTS. THE PHILIPS 
CASSETTE FORMAT GIVES YOU THE GREATEST CAPACITY AT THE FASTEST TRANSFER RATE. PLUS, THE HIGHEST 
REUABIUTA' AND A COST-EFFECTIVE MEDIUM. ALL AVAILABLE IN A SIA” FORM FACTOR. BECAUSE WT PUT THE 
TAPE TENSIONING AND GUIDE MECHANISMS INSIDE OUR DRIVE, INSTEAD OF W'lTHIN THE MEDIA ITSELF, WE’VE 
EUMINATED A MAJOR CAUSE OF LOST DATA. OUR SERVO-CONTROLLED DC MOTORS MAINTAIN CONSTANT TAPE 
TENSION AND SPEED SO OUR ERROR RATES ARE THE ABSOLUTE LOWEST AND, OUR NEW CT-600N CASSETTE TAPE 
CAN RELIABLY STORE UP TO I55MB OF DATA IN ONLY 23 MINUTES. WHEN YOU CONSIDER ALL OF THIS, USING 
ANYTHING ELSE WOULD JUST BE BACKING UP. 



TEAC. 


BOSTON isoei 683-B322 OAUAS |2T4| 231-8886 ROCKY MTN 1602] 242-4025 1303) «7T 3443 (801) S32-2111 SAN J0S£ 1408) 432-7224 LOS ANGEUS (2131 777-7682 726-0303 CANADA FUTURE ElECTBCmiCS INC ISM) 694-7710 

CIRCLE 501 ON READER SERVICE CARD 




■ COMPUTERS 


manipulations were not effective, such as a 
register-rotate-right instruction. The per- 
formance of the display system proved 
good, just slightly slower than that of 
IBM’s own 20-MHz PS/2 Model 70. It 
lagged noticeably behind Compaq’s 16-bit 
VGA but outran ordinary (non-Micro 
Channel) 8-bit systems. 

NEW DntECnONS Perhaps more im- 
portant than the 5000 MC itself are its im- 
plications about the direction the PC indus- 
try is taking. The cloning of the Micro 
Channel has a different complexion from 
that of PC- and AT-standard machines. To 
this day, most industry-standard-architec- 
ture computers are physically and electri- 
cally patterned after the IBM prototypes. 
For example, most AT clones duplicate 
the basic IBM design with two stacks of 
5 '/ 4 -inch form-factor drive bays, one bay 
reserved for internal hard disks, eight slots 
arrayed on the left side of the computer, 
power supply tucked in the rear. Even sys- 
tem boards are of similar dimensions and 
laid out like IBM’s. The cases are dimen- 
sional duplicates, and even the styling 
strongly resembles the work of IBM . 

The 5000 MC and other machines soon 
to be on the market show that Micro Chan- 
nel compatibles will not fit this pattern. 
Each one has its own look, capacities, and 
abilides. Upcoming Micro Channel ma- 
chines from other vendors also demon- 
strate new design independence. 

Advanced Logic Research, perhaps 
better known by its initials, should now be 
shipping its first Micro Channel machine, 
the MicroFlex 7000, that provides more 
mass-storage options and higher-quality 
video than either Tandy’s or IBM’s offer- 
ings. An 80386-based computer running at 
25 MHz, the MicroFlex 7000 is designed 
as a top-performance PC with a 128K stat- 
ic-RAM cache (based on 25-nanosecond 
chips) and a unique 128-bit data path be- 
tween the cache and main memory. Addi- 
tional performance can be gained with its 
optional 80387 or Weitek 3167 numeric 
coprocessor. The vertically oriented chas- 
sis holds eight slots (five 16-bit, three 32- 
bit) and five drive bays (two full-height 
5‘/4-inch, two half-height 5'/4-inch, and a 
3'/2-inch for the standard-equipment 
1 .44MB floppy drive). In addition to seri- 
al, parallel, and mouse ports, enhanced 






Share 

Printers 


NetUne products are now available throu^ Micro D. 
CIRCLE 147 ON READER SERVICE CARD 


Transfer files and a whole lot more with ManyLink. 
ManyUnk for PCs is the inexpensive software 
package that lets two PCs (or a PC and a laptop 
or PS/2) share printers, transfer files and a 
whole lot more. Just connect the PCs together 
with the supplied serial cable, install the 
and you can share any printer 
connected to either PC. .All printing 
and file transfers are done 
1 the background, so both PC 
users can continue working even 
while their files are being printed or 
transferred. 

More than two PCs.’ ManyUnk for Work 
Groups allows up to eight PCs to share printers and transfer 
files. There’s no better way to make your printers and people 
work more productively. 

With ManyUnk for NetWare, any user can print 
to any printer cabled to any workstation 
on the network, saving time wasted 
trekking to file server printers. 

And users can transfer files 
from worksution to 
workstation with a 
“COPY” command. 

All ManyLink products 
users to send short 

a “CHAT” command, and provide security for 
sensitive files. NetLine’s latest product, ManyUnk for ISDN, 
lets you use your ISDN telecommunications system 
to network your computers, share printers and 
transfer files. So whether you have two compu- 
ters, a NetWare network, or an ISDN system, 
when you think of sharing printers, 
think of ManyLink. 


:s 


WNetLine 

2155 North 200 W:st. Suite 90 

Provo. Utah 84604. 801/373-6000 

Net\^re is a registered tradcmaric of Novell, Inc. 
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OF THE TWO FASTEST 
NETWORKS, ONLY ONE IS 
IBM-COMPATIBLE, USES PURE 
MS-DOS OR 0Sy2, AND ALLOWS 
PEER-TO-PEER SHARING 



So what does a pure MS*-DOS and NETBIOS-based network buy you? 

A familiar operating environment. No need to introduce proprietary operating 
systems and disk formats. You get direct MS-DOS fiie sharing. Use NORTON Utilities* it 
you want. You can even borrow a server to run MS-OOS or OS/2® standalone if needed 
without reformatting the disk! 

Ease of use. Simpler, less time-consuming installation. Easy maintenance by 
PC-literate staff, even first-time users! 

Immediate access to latest technology In peripherals. No need to wait for 
special drivers. If it runs on MS-DOS, it runs on POWERLan, 

Immediate use of a myriad of network applications. Like communications 
gateways and databases. And we don't mean a limited set of applications that run on a 
NETBIOS emulation and are available from only one source. 

Speed. Pure MS-DOS servers are fastest for MS-DOS users! Ask about 
POWERLan benchmark results! 

POWERLan PC networking products Include: 

■ POWERLan /4, /8, or /+ — LAN software tor 4, B. or an unlimited number of users 

■ POWERserve'" — a dedicated tile server ot unequalled speed and capacity 

■ POWERsave'" — automated backup and archive facility tor all hard disks on the 
network (even Novell too!) 

■ POWERmirror"— volume or disk mirroring system for fault tolerance 

■ POWERbridge'" — a transparent bridge between any two NETBIOS networks 

CIRCLE 313 ON READER SERVICE CARD 


Call 1-800-825-UNS 

Dealer inquiries invited 



PERFORAMNCE 

TECHNODGY 


eOOUncoInCentef* 7800 IH-10 West 
Son Antonio. Texas 78230 


POWERLan POWBiSM. POWERserve andPOWERmirrot are iraderrsns ol fWtormance Tecrmotogy. Inc 
All other oroducts mentioned aie trademarks at their respeotve rhuutactuiers 
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VGA circuitry is built in, offering resolu- 
tion up to 800 by 600 pixels. The minimal 
configuration comes with 2MB of RAM 
(expandable to 16) and a 120MB ESDI 
drive for $9,499. The step-up model with a 
300MB drive lists for$12,499. 

American Mitac Corp. promises two 
Micro Channel compatibles in the next 
few months, both designed to beat IBM in 
the number of Micro Channel slots avail- 
able in a desktop machine. 

Due in late April or early May from Mi- 
tac is an 80386SX-based machine slated as 
a Super-Model 50. This small-footprint 
machine will use Intel's 16-bit 80386 chip 
running at 16 MHz. Standard equipment 
will include built-in VGA circuitiy, 1MB 
of RAM, a 1.44MB 3'/2-inch floppy disk 
drive, two serial ports, one parallel port, 
and six Micro Channel expansion slots. 
According to Mitac, it will be OS/2 com- 
patible and will include a LIM EMS 4.0 
driver and a target price of $2,700 to 
$3,000. 

In late May, Mitac hopes to intixxluce a 
Model 70/80 compatible. A small-foot- 
print machine like the Model 70, it will be 
electrically and logically more similar to 
IBM’s Model 80, ranning its 80386 micro- 
processor at 20 or 25 MHz. Its standard 
features and ports will be the same as on 
the 386SX model, although some of its six 
slots will implement the full 32-bit Micro 
Channel. With 1MB of RAM and no hard 
disk, its estimated price will be about 
$3,500. 

Wells American promises unique Mi- 
cro Channel flexibility once availability of 
its PS/2 adapter module for its CompuStar 
system becomes a reality around April of 
this year. One of the $1 ,245 adapters will 
add five Micro Channel slots to an existing 
AT-bus 80386-based CompuStar, or two 
modules will stretch the machine to ten 32- 
bit Micro Channel slots. Models are avail- 
able with 16-, 20-, or (starting February 
1989) 25-MHz 80386 microprocessors 
coupled with a 32K cache of 25-nanosec- 
ond static-RAM chips and an Intel 82385 
cache controller. Either an 80387 or a Wei- 
tek 3167 numeric coprocessor can be op- 
tionally added. 

Standard features of the vertical-chassis 
CompuStar system include a wealth of 
drive bays: four 5'/4-inch half-height bays 
with front-panel access, two 3>/2-inch bays 
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Connect to Gerifech 

PASSWORD : 1-800-843-4302 


NETWORK STARTER KIT 

^75 

INCLUDES NOVELL ELS 4 USER SOFTWARE 
4 ARCNET CARDS. CABLING & PASSIVE HUB 

STORAGE HARD DRIVES FOR LAN 

ACCESS TIME 10MS/COMPSERVED/READY TO USE 

230M8 SCSI DRIVE 285MB SCSI DRIVE 
W/CONTROLLER W/CONTROLLER 

$1899 $2499 

NinroilK INTERFACE CARD 

HARVEST ARCNET HARVEST ETHERNET 

$99 $159 

TIARA ARCNET TIARA ETHERNET 

$109 $199 

AaiVE HUB PASSIVE HUB 

$219 $39 

NOVai • WBI tOnWME 
$879 

IMNCNNIOGillGRt 






GENTECH 386-16 

(SUPER VGA SYSTEM) 

$2895 

• 80386-16 Processor 
16MHZ, 0 Wait state 

• 1 MB RAM expandable to 
4MB on Motherboard, 

• Using 1 MB static column RAM 
upto 12MB 

• 40MB Hard Disk 

• 80387-20 support 
16.5 on Norton’s Scale 

• VGA Color Video Card 
14’ Color Monitor 


GENTECH 386-20 $1995 

• 80386-20 Processor. 20MHZ. 0 Wail slate 

• 1 MB RAM expandable lo 4MB on Motherboard. 

• Using t MB static column RAM. upto 12MB 

• 60387-20 support. 21 on Norton's Benchmark 

• Runs Novell. XenixAJnix. CAD. OIS 2 

• AWARD Bos. one 32Brr. live I6bil. two 8bil slots 

GENTECH 286-20 $1325 

• 80286 Processor, 20MHZ Clock. 0 or t Wait State 

• 512K RAM exp. lo 1 MB on Maoboard 

• EMS 4,0 Driver. 80287-10 Support. Phoenix Bios 

• Norton 23. Undmark 26.7 MHZ 

GENTECH 286-12 $885 

• 80286 Processor. 12/6 MHZ Clock. 0 Wail state 

• 512K RAM exp. to 16MB using 100ns 256K D RAM 

• 8 slots upgradable to 1 MB on Motherboard 

• Standard bios, built-in hard disk set up 

GENTECH 286-10 $819 

• 80286 Processor. 10/6MHZ Clock. 0 Wait stale 

• 512K RAM exp. lo 16MB using 120ns 256K D RAM 

• 8 slots, upgradable lo 1 MB On Motherboard 

• Standard bios, built-in hard disk set up 

GENTECH Turbo XT-10 $495 

• Nec V-20 CPU processor, 10/4.77 MHZ swilchaWe 

• 612K RAM expandable to 640K on motherboard 

• Rates 4.0 on Norton Scale 

• One 360KB Floppy Drive, ser/par/clock 

• 84 key Keyboard 


• CALL FOR OUR VIDEO OPTIONS: 

Monochrome. EGA arxi VGA 

• CALL FOR HARD DISK OPTIONS: 

20MB MINISCRIBE $189 


80387-20 

$429 


All our 286 aixl 386 systems include 1 .44MB or 1 .2M6 floppy drive, dual floppy/hard drive controller. 

220 Watt power supply Dual serial and parallel pods, and 101 key enhanced keyboard 

• 1 YEAR WARRANTY: All Parts and Labor. 


COMPUTERS 


AST RESEARCH 

Premium286. Mod70512KFMM. 10MHZ $1199 
Premium 140x. 1MB RAM. 40MB Hard disk $2241 
Premium Workstation 103/105 $999 

Premium 386/300 1MB RAM $2629 

Premium 386C Mod300. Cache Mem. 1 MB RAM $2759 
COMPAQ COMPUTER 

Deskpro 386/20e Model 1 . . $3898 

Deskpro 386E Model 40 $4895 

Laptop SLT Model 20/40 $3959/4399 

ZENITH 

Supersporl286w/20MB $3199 

Superspod SE W/20MB $1999 

MATH CO-PROCESSORS 
fLOWEST PRICES!!) 

8087-3/8087-2 $99/149 

80287-8/80287-10 $219/249 

80387-16re0387-20 $329/429 

80387-25/80367-SX $549/349 


SACNNERS/DIQITIZERS/P LOITERS 


OEST 2020 Scanner $Call 

HP Scanjet Plus $Call 

LOGITECHSCANMAN.-handheld $179 

KURTAISADNE 12X12 $399 

SUMMAGRAPHICS Summasketch $379 

HPSketchpro $429 

HEWLETT PACKARD 

7570A Draftpro plotter $2699 

DLX/ELX Draftpro plotter . $Call 

HOUSTON INSTFnjMENTS 
DMP-61/OMP-62 $3149/4295 


CUSTOMER SERVICE 

401-732-5556 

ORDER ONLY 

800««3-4302 

FAX NO. 

401-732-5518 


LASER PRINTERS 


BROTHER HL-8 User Pnnier $1899 

HEWLETT PACKARD 

Laser Jet II /HD $1799/2879 

QMSPS810 $4279 

DOT MATRIX 

FUJITSU DL 3400 $559 

HEWLETT PACKARD 

OeskJet/PaintJet $699/1029 

Ruggedwriter $1199 

BROTHERML1709/1724L $479/669 

VIDEO FOR CAD 

NEC Multisync Plus $929 

NEC Multisync XL $2229 

HITACH1 19* Superscan $2179 

NEC MVA-16 Video Card $999 

PARADISE VGA Plus $289 

PARADISE VGA 16 $319 


International Inquiries Welcome 

We handle all your paper work 
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VISA, MC, COO, CORPORATE PO ACCEPTED 

217 Broadway. SmteSIS, NY, NY 10007 


MGenTech 


Add 2% tor COD Minimum PO $500. Prices subiect lo 
change Returrr authonzalion required lor detective 
merchandise All returned non-delective merchandise 
subject to 20% restocking charge 





1^00 RAXES 

Out by Noon... 
With FaxC^, No Sweat 

FAX communications are fast, reliable, easy-to-use and 
relatively inexpensive. But, sending a document to tens, hundreds 
or thousands of FAX machines is tedious— requiring hours of man- 
ual input on most FAX machines. Even the best FAX equipment 
can't meet this challenge. 

FaxCast — Fast, Reliable, Low Cost 

Now you can broadcast to multiple FAX addresses using an 
IBM compatible PC and Xpedite FaxCast™ service. You simply 
send your FAX address list and your message through FaxCast 
service. Your message is electronically merged with your addresses 
and automatically delivered. FaxCast service offers a variety of op- 
tions including the use of your letterhead and the ability to send 
graphics. You can specify when your broadcast will begin or have 
delivery done overnight— when one page documents can be de- 
livered tor less than 25-cents.' 

Convenience & Higher Quality 

You'll try Xpedite FaxCast lor convenience and low delivery 
prices; but, you'll stay for quality and reliability. Documents deliv- 
ered through FaxCast are clearer than documents sent from FAX 
machines — and Xpedite FaxCast is the reliable means of broad- 
casting FAX communications. 

To find out how Xpedite FaxCast will help you, give us a call. 

call today 
1 - 800 - 227-9379 

IN N.J. CALL 201-3S9-3373 

Xpedite Systems, Inc. 

446 Highway 35 
Eatontown, NJ 07724 

Delivery charges based upon output time and vary by document length and density 


■ COMPUTERS 


with front-panel access, and one internal 
5 '/.-inch hill-height bay. Standard ports 
include two serial, one parallel, and one 
mouse port. Both EGA and VGA circuitry 
are built onto the system board, with the 
potential to increase resolution to 1 ,024 by 
768 pixels (but no 8514/A compatibility) 
with a $195 upgrade kit. 

With five AT-compatible slots, a 
42MB ST-506 hard disk drive, a 1.2MB 
5'^-inch floppy disk drive, and 1MB of 
RAM, the 16-MHz 80386-based Com- 
puStar lists for $4,440. Up that to 20 MHz 
and pay $300 more. Operation at 25 MHz 
is $1 , l(X) additional. 

The design independence reflected by 
these computers and the 5(KX) MC is good 
both for the industry and consumers, be- 
cause it promotes innovation. Freed from 
the constraints of the official IBM way of 
doing things, engineers can mix in the fea- 
tures and compatibilities that others ne- 
glected: slots, drive bays, higher-quality 
video, and cross-compatibility. 

The downside to each manufacturer’s 
design independence is the lack of the uni- 
formity that has made most PC products 
interchangeable comrtKxlities. Without a 
single unifying design, you're less able to 
shop around for components. No longer 
can you buy a system board from one ven- 
dor and a case from another, put them to- 
gether, and expect to have a computer 
equal to that of most minor manufacturers. 
You will face similar bottlenecks in wait- 
ing for proixietary replacement parts. 

VANGUARD OR VICTIM? Will the 
Tandy 5(XX) MC and these other machines 
bring greater acceptance to Micro Channel 
architecture? Sales will be the final adjudi- 
cator. If users rush to buy Micro Channel 
compatibles as fast as factories can chum 
them out, no question will remain. 

S6I1 , the performance advantages of the 
new architecture remain a promise unful- 
filled. Just as it was 2 years ago, the Micro 
Chatuiel remains an architecture for the fu- 
ture. No current hardware product takes 
advantage of its potentials. However, the 
day when the Micro Channel will prove its 
mettle appears much closer. IBM has set 
the challenge; now the computer industry 
must rise to meet it. 

Examined on its own, the 5000 MC is a 
veiy good computer. It’s fast, although not 
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“I don’t want to hear abou 
trading 386 performana 
for portability. . . It’s just m 
an option.” 


0 

0 


t 



Tmmith 


data 

systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON* 


ZENITH INNOVATES AGAIN 


Today’s leader in battery-powered portables gives you the 
first 386 laptop with all the options you asked for. 

It’s here.TUrbosPort 386." Created for one simple reason: You asked for 
it. Another Zenith Data Systems innovation for the way you work every day. 

The lightweight TurbosPort 386 is a technological first loaded with one 
breakthrough after another. Like our Page White display, which virtually 
duplicates printed-page clarity. With sharp black images on a fluorescent 
backlit screen. And for ultimate speed, we’ve innovated far beyond our com- 
petition. To maximize your Wtndows-haseA applications in or out of the office. 

TUrbosPort is also the first 386 laptop to ride on Zenith Is Intelligent 
Power Management SystemT It gives you control of battery usage, so you ’ll 
always have the 386 performance you need. With no plugs. No cords to tie you 

down. You even get the desktop 
comfort of a detachable keyboard. 

Now you no longer have to 
trade power for portability. And 
the proof is in the innovation. The 
Zenith Data Systems TUrbosPort 
386. The only portable to give 
you all the options of 386 desktop 
performance. In the office. Or 
anywhere. 

For the name of your nearest 
Zenith Data Systems authorized 
dealer, call 1-800-553-0559. 


Graphics simulate Microsoft* Windows, a product of Microsoft Corporation. 

Microsoft* Windows is included with all hard disk models of Zenith Data Systems’ 

advanced desktop systems. oi9es.zci,iihOMSyMe,i,t 
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FORMIOOL 
IHEBESTSaUNG 
FORMS PHCKAGE 
INIHEWORUI. 



CREflE,Bir,MJUIME, MillllT 

CRim FM ON MY PC MD POIIB. It’s easy to see why 

Fornflbol has become (and remains) the most popular forms package in the world. 

It’s specifically design^ to help you concentrate on gathering information — the way 
you need it — and offers the maximum versatility of any forms software available — 
and unlike our competitors, Fomflboi requires just 256K. 

Because Fomllbol isn’t a graphics based product, it’s fast enough for experts and 
easy enough for even computer novices to learn immediately and achieve profes- 
sional residts in minutes. With Fornflbol, you can create, edit, fill-in or merge-in in- 
formation and print any form — just as tb^ see it, right on the screen — without 
requiring gravies cards or even a color monitor. 

EmMmunMGIDBMG ■ Fornflbol features 'intelligent' line- 
drawing — just position the cursor, hit one key, and Fornflbol draws the line A cou- 
ple of j^donal keystrokes and Fornflbol will create a grid to your exact spedfia- 
tions. Ibu can mix line widths, even draw double lines — all with perfect comers. 

And Fornflbol can produce virtually any size form, complete with easy merge func- 
tions, a sophisticate forms organizer and sideways printing capabilities. 

fou’U quickly change typchKcs and font sizes within die form, have access to 
special symbols and characters — even oversized letters! And Foniflfx)rs printer sup- 
port is unmatched — over 200 dot-matrix and dozens of lasers — with 
more being added every iiay nUJKTSSS 

INQJUUES FUEEl Fornflbd's “Greatest Hits!— Volume One," an assortment of ready-to-use 
forms on diskette, plus The Fomflbd Business Forms Collection, over 60 forms designed ^ledfically 
for business. Vmi'U also get “Ibn Steps lb Designing And Producing Efficient, Productive Forms," by 
formsauthorlty Michael J. McCoy. — 

See fvur dealer or all 

m I OOl 8SS-2362 hr Inforaution 

tux PuMtsMi«Coi]k 800 Soutbim }7lh Arnme. SMe Coni GiUe riocUi 3)IH tod 

MMaCwl aooRMd. Add M.SO few shilling. Meraadomloidai add tIO.OO. FlitaklMidd6% ales 
ox. CoprrtidH >W. BLOC PuMlshtnR oirpi 
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FILE 


Tandy 50U0 MC 
Tandy C'orp. 

17(X) One Tandy C’enter 
Fort Wi»nh.TX 76102 
(817)878-4969 

List Price: With 2MB RAM. 1 ,44MB y/t- 
inch fl<wy disk drive. S4.999; with 80MB 
hard disk, $6,999; with 140MB hard disk. 
$7,428; VGA nxmilor. $629; IXXS 3..t. 
$ 120 . 

In Short: The first MiooChannel-compal- 
ihle computer, the Tandy .SOOO MC offers 
greater expansion possibilities than its IBM 
predcccss(>rs, as well as impressive perform- 
ance. This machine doesn’t offer much of a 
price break over the IBM f^2 Mixicl 70- 
121 . but it's a well-engineered icebreaker in 
the clone marketplace. 
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the fastest machine available. It’s compati- 
ble, if you want to commit to the Micro 
Channel standard. It's compact. And it has 
good growth potential . 

Compared with its closest IBM equiva- 
lent, the IBM PS/2 Model 70, the 5000 
MC has little to be ashamed of. While the 
Model 70 can boast complete Micro Chan- 
nel and IBM compatibility by definition, 
the 5000 MC gets as close as the industry 
has come to expect of clones. 

The 5000 MC pulls ahead when it 
comes to expansion possibilities. Its room- 
ier case, greater number of drive bays, and 
extra expansion slot make the 5000 MC a 
better choice in any application where de- 
mands on the computer are likely to grow 
(and that means neiuiy every application). 
The option of adding an internal 5'/4-inch 
floppy disk will help offices in transition 
from PC bus to Micro Channel standards. 

As a first effort at Micro Channel com- 
patibility, the Tandy 5000 MC is a surpris- 
ingly good computer. In fact, it’s an excel- 
lent choice for a high-performance desktop 
PC, regardless of what bus is inside. Were 
all compatibles executed as well as the 
5000 MC is, the Micro Channel might Just 
become a quality as well as a performance 
standard. BS 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch " , a sophisticated 
sharing device, combine it with MasterNet ™ 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 
link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer Is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLInk™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 

Other Products 

We have a tuli line of connectivity solutions. 
If you just want printer sharing, we’ve got 




. a- IRoae to tfottn, eorrtputen. 


it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 
Commitment to Exceiience 
At Rose Electronics, we’re not satisfied 
until you’re satisfied. That’s why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now lor literature or 
more Information. 


( 800 ) 333-9343 


P.O. Box 742571 • Houston, Texas 77274 • Tel (713) 933-7673 • FAX (713) 933-0044 • Telex 4948886 
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Txoject Scheduler.4. 

The difference is graidiically dear.” 

ROGER MEADE. PRESIDENT. SCTTOR CORPORATION 


“1 brought the excitement 
back to project management with a 
product that really works for you. 




"Software products claim- 
ing to be #1 in project 
management aren't living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re- 
ports continue to be con- 
fusing and unreadable. 

"I challenged my devel- 
opment team to build a 


totally new product with 
umnatched speed, power, 
and eaise-of-use. They 
met this challenge with 
Project Scheduler 4. 

“Project Scheduler 4 
is the first PC-based pack- 
age that integrates high- 
resolution graphics with 
all the management tools 
you need. You understand 
more because you see 
more on the screen. At 
last, PERT and Gantt 
charts make sense. And 
responsibilities, deadlines. 


and resource bottlenecks 
are all spotted at a glance. 

“You see more on paper, 
too. Project Scheduler 4 
gives you graphic reports 
that minimize tedious 
cut-and-paste assembly. 
They're instantly under- 
standable. Not to mention 
simple to generate for 
impressive presentations. 

“Because scheduling 
is primarily a visual pro- 
cess, Project Scheduler 4 
uses an intuitive, graphic 


interface that gives you 
a clear view of the big 
picture. Gone are hard- 
to-remember commands 
emd keystroke sequences. 
Here is the futirre of ad- 
vanced productivity tools'.' 

For more information and 
a brochure, call or write : 

415/570-7700 

250 Lincoln Centre Drive 
Foster City, CA 94404 


Scitor 

Ckirporation 






■ ALTERNATE INPUT 


FROM FAX 
TO FINISH 

SttNNERS 

BUPA 

BeiTER 

IMAGE 


Image and text scanning for the PC has come a long 
way in 5 years. What started as a handful of special- 
ized systems has grown into a mass market of more 
than ISO different products, ranging from $200 hand 
scanners to $16,000 optical character reader (OCR) 
scanner systems. A growing number of third-party 
developers are joining the fray as well , providing soft- 
ware for CXTR, image editing, fax, and image data- 
bases. 

This dramatic growth came from both the East and 
the West. The Japanese have improved scanning tech- 
nology so that it can transmit information by the page — 
the only practical way to handle their iconographic 
language. And there's no doubt that the Japanese 
dominate the hardware market: Ricoh, Canon. Micro- 
tek, and other Japanese manufacturers produce over 
95 percent of scanners sold in the United States. 

America contributed the other market. Spurred on 
by the Apple Macintosh and by growing demands 
from the MS-DOS side, desktop publishing helped 
create today’s image-hungry market. According to 
the market research firm Dataquest, scanner sales 
have increased an average of 250 percent annually 
from 1984 to 1987, with another 2(X) percent increa.se 
for 1988. The number of vendors seems to be quickly 
increasing, and the list of sophisticated features is 
growing. In just 3 years scanner manufacturers have 
doubled resolution, added gray-scale capability, and 
standardized file formats, creating a wealth of possi- 
bilities that are just now being explored. 

FIERCE COMPETITION Desktop publishing 
also has made OCR more popular than ever. Fierce 
competition among the big players, in fact, has im- 
proved performance, driven down costs, and pro- 
duced some teal breakthroughs. 

Four years ago, successfully scanning typeset doc- 
uments would've cost over $40,000 and required a 


Desktop publishing is only one application 
for today’s text-and-image scanners. No one 
scanner-and-software combo offers everything, 
and these 21 desktop models are proving their 
mettle in diverse areas like image storage and 
retrieval, fax, and spreadsheet scanning. 
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■ DESKTOP SCANNERS 


minicomputer. Today, your PC can have 
similar capability for under $5,000. The 
new breed of OCR scans columns in one 
pass, adds formatting codes, paginates, 
spell-checks, and produces nearly finished 
files — all in the background. There is also 
a growing number of simple OCR soft- 
ware packages for under $ 1 ,000 for type- 
written documents, line listings, and 
spreadsheets. 

The biggest trend to watch in 1989 is 
the rise of third-party OCR and image-pro- 
cessing software. Jim Cavuoto, who pub- 
lishes the Micro Publishing Report, has 
covered scanner and OCR developments 
for over 5 years. “We now have scanners 
that serve as a platform for independent ap- 
plications software, where you can choose 
applications that you need,” he notes. 
“There are image applications, OCR ap- 
plications, and some PC fax boards with 
application software. Having independent 
applications is the key to the growth of the 
scanner market. As third-party developers 
come out and support scanning engines, 
you’ll see an exponential growth in the 
types of things you can do with a scan- 
ner.” 

EVOLVING APPUCATIONS The pre- 
dominant use for scamters remains desktop 
publishing. According to Dataquest, about 
25 percent of the scanners sold have OCR 
capability, which suggests most buyers are 
concerned primarily with image capture. 
And while some scanners are also used in 
the CAD markets, these systems are usual- 
ly too specialized for general office use. 

One growth area for scanners may be 
facsimile transmission, or fax. Datacopy 
has offered a scarmer-fax system for 2 
years, and other vendors like The Com- 
plete PC offer scanner interfaces for fax. 
Yet the much-ballyhooed marriage be- 
tween scarmers and PC-based fax has not 
yet translated into big sales. 

The other potential scanner market that 
holds promise comprises image storage/re- 
trieval systems, which store documents as 
picture-pages instead of as a string of tex- 
tual characters. Championed by products 
like AT&T’s Overview Scaimer, imaging 
documents lets you store not only the tex- 
tual content of a page: any pictures, page 
format, even marginal notation can be 
stored in this fashion as well. 


Image storage/retrieval represents the 
future for scanning on PCs. Enabling tech- 
nologies like improved data compression, 
read-write optical disks, faster retrieval 
systems, and high-resolution displays are 
still a few years off. 

HOW THEY WORK Most scanners 
bounce light off a page and measure how 
much light comes back. White reflects al- 
most all the light, black absorbs most of it, 
and various shades of gray reflect light in 
proportion to their density. Most scanners 



Scanners take two 


approaches to 
continuous-tone 
images. The first is 
dithering. The other, 
relatively new to the 
PC, is gray scaling. 


measure reflected light with a CCD 
(charge-coupled device), which sends dif- 
ferent signals to the PC based on how 
much light is received. The various signals 
from the scanner are sent either to a co- 
processor or to the PC’s own CPU for pro- 
cessing. From there, what happens to the 
signals depends largely on the application 
software. 

With image processing, there are sever- 
al choices. With line or bitonal art, there 
can be only two values: black or white. En- 
gineering drawings, pen-and-ink sketches, 
blueprints, and the like fall into this cate- 
gory, and the image processing is relative- 
ly straightforward. 

Photographs and other kinds of contin- 
uous-tone images present another prob- 
lem. A simple black-and-white photo of 
your backyard barbecue may have more 
than a million different values of gray. 
While these gray tones add depth to the im- 
age and make it appear realistic, the pro- 
cessing power required to get a million 
gray values is well beyond the PC’s capa- 


bilities. Even if you could process it, there 
is no output engine capable of showing the 
full range of gray values; better output is 
often attained through a process known as 
dithering. 

DITHERINC ON THE JOB Scanner 
manufacturers have taken two approaches 
to handling continuous-tone images. The 
first is known as dithering. Gray values are 
measured, thresholded at specific values, 
then converted into a bitmap pattern based 
on those values. The darker the gray, the 
denser the pattern. Dithering remains the 
most common technique used for scanner 
output. It is usually stored in the .PCX for- 
mat (Z-Soft’s PC Paintbrush), although 
some scanners also use Dr. Halo's .PIC 
format or the G£A/-compatible .IMG for- 
mat. 

Like all bitmaps, dithered images can 
be edited using a paint program, but that’s 
the extent of the manipulating capabilities. 
You can’t scale images or manipulate im- 
age quality without altering every pbtel. In 
many ways, a dithered image is the digital 
equivalent of an instant photograph, 

GRAY-SCALING SCANNERS The oth- 
er method is called gray scaling and is rela- 
tively new to the PC. Gray scaling is the 
digital equivalent of a photographic nega- 
tive. Instead of converting gray values to a 
fixed pattern, the scanner software can 
store gray values with the file. The most 
common file format for gray-scale images 
is called TIFF (tagged image file format). 

The amount of gray-scale information 
depends largely on the scanner’s capabili- 
ty, and on what you intend to do with it. 
Unlike the dithered image, gray-scale im- 
ages are not given any specific pattern until 
they’re printed out. You can store and ma- 
nipulate a large number of gray values, but 
much of the information may be lost if you 
print them on a low-resolution device (see 
the sidebar “More Than a Black-and- 
White Decision’ ’). 

Some of the scanner manufacturers 
aren’t willing to hostage gray-scale output 
to third-party hardware — at least not com- 
pletely. Microtek intends to announce a 
coprocessor board for the Hewlett-Packard 
LaserJet Series II that it claims will deliver 
magazine-quality gray scales. Intel has al- 
ready announced a similar product, the Vi- 
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sual Edge System. 

As output improves, the importance of 
gray-scale-manipulation software in- 
creases (see the sidebar “Brushing Up 
Your Gray Scales"). With image-manipu- 
lation software, gray-scale images offer 
desktop publishers the equivalent of a digi- 
tal darkiwm. 

SCANNING AND OCR In the case of 
OCR, signals for gray levels are converted 
to either black or white, based on a thresh- 
old set by the application software. Most 
lower-priced OCR software uses a scan- 
ning method known as matrix matching, 
or font recognition. Character images are 
isolated, placed in a fixed matrix, and 
compared against tables of known images. 
When there’s a match, an ASCII character 
is produced. Unrecognized characters can 
be flagged, or the OCR software can be in- 
structed to make a “best guess.” Some 
software can even be “taught” to recog- 
nize new or low-contrast characters either 
by your editing the original character table 
or adding an exceptions character table. 

Matrix matching works best with 
monospaced characters, as found on type- 
writers, line printers, dot matrix printers, 
and letter-quality printers. Although some 
matrix matching claims to work with pro- 
portionally spaced characters, this usually 
means proportional output from IBM Se- 
lectrics and earlier-model daisy wheel 
printers. When shopping for lower-priced 
OCR software, expect it to be matrix 
matching. 

FEATURE EXTRACTION Scanning 
books, newspapers, magazines, and other 
professional-quality documents, however, 
demands a more powerful recognition 
technology. Feature extraction, also 
known as feature recognition, is based on 
the principle that each letter has distinct 
features regardless of the font; the letter/?, 
for example, has the same basic features 
whether it’s printed in Times Roman, Gar- 
amond, Franklin Gothic, or Helvetica. 

Feature extraction software examines 
the scanned image and then builds a list of 
features. When a set of features describes a 
specific character — in the case of an /?, for 
example, an upright stroke with a bowl at 
the top and a tail running from the bowl 
down on right — the software responds by 


generating that character. 

Feature extraction is independent of 
both the font and character spacing and so 
can be used on almost any kind of printed 
material. But decorative fonts, deliberate 
distortions, and other typographic touches 
may cause problems. Very tight letter- 
spacing and kerning (adjusting the space 
between letters) still pose the greatest 
stumbling blocks to feature extraction. 

Some OCR manufacturers have gone 
well beyond character recognition to in- 
clude document format information. The 


Determine your 
production metrics: 
Who will use the 
scanner? How often, 
and for what existing 
or future 
applications? 


scanners from the Kurzweil division of 
Xerox Imaging Systems and from Calera 
Recognition Systems (formerly Palantir) 
can scan multicolunui documents in one 
pass; double-sided documents can be 
scanned, turned over, scanned again, and 
then paginated. Tabular material can be 
scanned, recognized, and formatted for 
specific applications. And selective scan- 
ning can be used with databases, spread- 
sheets, and fax documents. 

A SYSTEM FOR YOU The only down- 
side to this wealth of image and (XR fea- 
tures is having to choose what you need. 
Even with falling prices, most desktop 
scanning systems start at $1,500, and you 
can spend 10 times that amount with little 
trouble. 

Once you’ve narrowed down the 
amount you can spend, you have to con- 
sider how you’ll use the scanner. Don’t 
worry about resolution or gray scales until 
you’ve determined the production metrics: 
Who will use the scanner? How often, and 


for what existing or future applications? 
What about the physical layout — desktop 
versus hand-held? Is the scanner for per- 
sonal or public use? Who will manage and 
maintain it? 

Carefully consider the type of scatmer 
you buy. If you want one that’s the digital 
equivalent of a photocopier, flatbed scan- 
ners have a defrnite advantage. They are 
preferred for accurate aligrunent of de- 
tailed line drawings, and you can copy pic- 
tures from books and magazines without 
destroying them. Best of all, flatbed scan- 
ners don’t jam pages. 

There are several new flatbed models 
that are similar to photo enlargers: the im- 
age is placed on a copyboard and scarmed 
from above. The copyboard scanners are 
intended for scanning both pages and ob- 
jects, but your success in 3-D will depend 
largely on the scanner’s depth of field. In 
some cases, copyboard scanners require 
special lighting considerations; you may 
even need to put your unit in a special im- 
aging nx)m that will allow you to control 
lighting. 

Roller-feed scanners with built-in page 
feeders are usually preferable for OCR and 
fax, particularly in an office with a limited 
need for image scarming. In this case, take 
pains to check over paper handling careful- 
ly. How easy is it to clear a paper jam, and 
can anyone do it? Also check to see how 
software handles jams, misreads, and oth- 
er hardware errors. 

You can get the best of both worlds by 
purchasing a flatbed scatmer with a sheet 
feeder, but think hard about this “all-pur- 
pose” option. OCR and fax can take a lot 
of time, and that may frustrate artists who 
need quick scans on demand. Prices have 
fallen to the point where it’s possible to 
cost-justify two scanners in a medium-size 
production center. A lower-priced scatmer 
with sheet feeder can be attached to an AT 
as the text workstation, complete with 
OCR and in-board fax. The higher-priced 
imaging scanner can be tied directly to a 
production PC. 

In a busy office where the scanner dou- 
bles as the fax system, your hardware 
should be particularly rugged. Look for 
easy-to-load trays and clearly labeled con- 
trols . Check the paper path: find out what it 
takes to clear a paper jam, and ask how 
much damage a staple will do. Examine 
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[7*^ More than a Black-and-White Decision 

EsbD 



W hen the time has come 
to take the plunge, 
you may be templed to go out 
and buy the slickest scanner 
and the hottest laser with the 
fanciest features. After all, 
it's your publication. And it’s 
got to look great, right? 

Before you buy that scanner, 
though, do a little homework 
and match the scanner, 
printer, and software to 
create the right look at the 
right price. 

First, step back and take a 
look at what you want or 
need. A simple newsletter on 
a dot matrix printer requires a 
lot less horsepower than a 
book being sent to a type- 
setter. Scanning and printing 
a black-and-white cartoon 
takes much less sophistica- 
tion than manipulating a 
multishaded landscape 
scene. When you know what 
you are going to scan and 
print and how it should look, 
you are ready to choose some 
equipment. 

If you neglect matching 
your scanner’s capabilities to 
your (winter, you’ll just be 
wasting features. An Epson 
FX or LQ printer can only 
print 1 44 or 1 80 dots per inch, and a Hewlett- 
Packard LaserJet prints at either 150 or, with 
extra memory, 300 dpi. An image scanned at 
400 dpi will have to be enlarged to print 
properly (at 300 dpi), while a 200-dpi image 
will be scaled down to condense its dots into 
a smaller area. The scanner software may 
attempt to scale the image to the proper 
resolution, but an odd COTversion of scanner 
and printer resolution can lead to misshapen 
renderings of the image. 

Scanners can also detect a certain number 
of gray tcmes. Some devices, such as hand 


scanners, try to convert the gray tones into a 
predefined and usually coarse dither 
pattern — often with poor results. When the 
image is scaled up, the original gray tones are 
gone and the dithered patterns are replicated. 
With more-sophisticated scanners, the gray 
tones are represented by a group of dots that 
more realistically recreate the gray in the 
image. It can then be scaled into a larger 
image with relatively little distortion of the 
original tones. 



■ CONSIDER 
THE RESOURCE 

Even if you’re going for 
high resolution, you need to 
consider the resources 
required to store and 
manipulate the image. A 
single 8^- by 1 1 -inch image 
scanned at 300 dpi eats up 
over 1MB of disk storage 
without gray scaling, and 
over SMB using 256 levels 
of gray (four images, in other 
words, would fill a 32MB 
hard disk). Some packages 
require additional expanded 
memory to hold a large 
image. Although you would 
seldom scan a full page, a 
multipage manual with 
pictures and illustrations can 
quickly fill up a disk. 

No one company has the 
ultimate combination of 
scanner, printer, and soft- 
ware, but there are plenty of 
products to choose from for 
the price you are willing to 
pay. If you’re just loading 
images for a video database, 
a scanner like the AT&T 
Overview is all you need. If 
you do a lot of black-on- 
white scanning, you can get 
by with a simple, non-gray- 
scale desktop scanner or even a hand scanner 
like Logitech’s ScanMan. A 300-dpi laser 
printer produces relatively poor output for 
high-level gray-scale work, so you’d only 
need a scanner with 64 or fewer levels to be 
effective. (The samples on the next page 
represent low-level gray scales.) Yet to 
produce magazine-quality output off-site on a 
1 ,270- or 2,540-dpi device like the Linotronic 
L series, you’ll want a scanner that can 
produce all the gray levels you can get 
The scanning software can also make or 
break your output The package should take 
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can cut the time down to 30 seconds or less 
with the same resolution. The Varityper 
VT600 will print a 600-dpi page in a minute 
or two if you've got $18,000 to spend. Most 
people don’t have the $30,000 to $ 100,000 to 
buy a Linotronic, but you can send your page 
ordiskfiletoa professional typesetter and get 
1 .270 or 2,540 dpi for $ 1 0 to $40 a page, with 
24-hour turnaround. 

Discovering that you have chosen the 
wrong scanner is an expensive and frustrating 
lesson. Yet . with a little planning and the 
fruits of our research, you should have no 
difficulty identifying a scanner that will do 
the job for the right price. — Mike Falkner 


1 ,270 dpi on a 
Linotronic typesetting unit 


advantage of the scanner's capability and 
render the image into a format that is easy to 
import. It should support popular formats like 
TIFF and .PCX and have plenty of tools to 
scale, clean up, and crop the image properly. 
Often desktop publishing packages like 
PageMaker also have tools to crop, stretch, 
and move an image once it's been imported. 


■ THREE-WAY TRADEOFFS 

To get the print quality you want, you'll need 
to make trade-offs involving resolution, cost, 
and often time. Depending on the complexity 
of the content, a $2,500 to $3,000 laser printer 
can produce a good 300-dpi page in a couple 
of minutes (unless you're handling images 
with gray scaling, the slowest of which took 
us 3'/5 hours to print). By adding a $1,500 
printer controller like the LaserMaster, you 


per inch with 4-blt gray 
scales. The Image's file 
size was SMB. It was 


output first to a QMS 
PS-800+ (with Post- 
Script Version 46.1) at 
150 and 300 dpi, then 
to a Linotronic high- 
end typesetter at 450 
dpi — the Image's 
original setting — and at 

1,270 dpi. The 150-dpl 
sample, not shown, 
differed little from 300 


dpi at the 16-gray-scale 
level. The same held 


true for the 4S0-dpi 
sample compared to 

1 ,270 dpi; only the lat- 
ter sample Is shown. 


300 dpi on a QMS PS-800+ 
laser printer 


While no output 
engine today Is 
capable of show- 
ing the full range 
of gray values 
present in a typical 
photograph, 16 
levels of gray at 
the right resolution 
can take you as 
close as you need 
to be — depending 
on your applica- 
tions. 


The original pho- 
tograph here was 
scanned using 
Xerox Imaging 
Systems' Kurzwell 
K-5000 at 450 dots 


PC MAGAZINE ■ MARCH2 8, 1989 
191 


■ DESKTOP SCANNERS 


BRUSHING UP YOU 

ray-scale scanners capture more 
\jthan just a pattern of black and 
white. By measuring the intensity of re- 
flected light, scanners can capture gray 
scales, or tones of gray, which give im- 
ages the appearance of depth. If you’ve 
ever copied a photograph on a photocopi- 
er, you’ve seen what happens when you 
lose gray information. Highlights be- 
come distorted blobs of black with scat- 
terings of gray, or bright whites with no 
values. 

Earlier scaimers avoided the problem 
by measuring values of gray and assign- 
ing them a specific pattern (dither) based 
on a square of pixels, which became the 
halftone dot. On some systems you can 
select the type of dithering pattern, but 
whichever you use, in most cases you’re 
limited by the output resolution of laser 
printers. A 4-bit pattern produces 16 lev- 
els of gray with a halftone screen of 70 
lines — worse than the daily newspaper 
and with far less detail. 

While today’s gray-scale scanners 
can often capture 64 or more shades of 
gray, the ne^ often arises for retouch- 
ing, altering, or completely changing an 
image before converting it into a halftone 
screen for printing. Until recently this 
meant turning to Z-Soft’s PC Paintbrush 
Plus and proprietary editors as the only 
means of manipulating images. Control 
was minimal. And although some of 
these packages allowed global contrast, 
brightness, and tonal changes, most of 

R GRAY SCALES 

the information was lost during conver- 
sions to bitmaps. 

A new crop of gray-scale image-edit- 
ing software, however, promises to 
broaden horizons on the PC. Some pack- 
ages, like Hammerlab’s ScanDo, are 
sold along with scarmers. Z-Soft is ru- 
mored to be offering a new gray-scale 
version of PC Paintbrush that will allow 
more than conversion to dithered bit- 
maps. 

Aldus Corp. offers Snapshot, a video- 
capture system with a gray-scale editor. 
Snapshot offers global or selected con- 
trast, brightness, and gain, changing val- 
ues of gray, posterizing, and sprayed pat- 
terns. It stores halftone screen settings in 
either TIFF or .EPS format (up to 256 
levels of gray). 

Microtek will soon introduce one of 
the most ambitious and powerful gray- 
scale editors for the PC; Picture Publish- 
er, which boasts an impressive array of 
features. Like Snapshot, Picture Pub- 
lisher can retouch images, smooth lines, 
spray gray patterns, and manipulate 
global controls like brightness and con- 
trast. But Picture Publisher goes further, 
introducing users to masking techniques 
and customized output that adapts im- 
ages to output engines. Picture Publisher 
can also save settings as defaults for fu- 
ture image processing. 

1 had a chance to try a beta version of 
Picture Publisher and found it nearly ad- 
dictive. Once you have an opportunity to 

change tones, touch up areas, and use 
smoothing techniques, you realize just 
what is possible on the PC. Microtek 
documents the obvious limitations using 
VGA (the lowest acceptable resolution 
for editing) and describes in detail the 
technical considerations for final output. 
Even with VGA’s limitations, I found 
more things I could change on the test 
images than 1 had time to take on. 

Picture Publisher tuns under Micro- 
soft Windows, so for many desktop pub- 
lishers it will fit in nicely with a suite of 
Wiruiows-based applications (Aldus’s 
PageMaker and Microgrc^ Designer, 
for example). Microtek also uses an im- 
age-caching technique, so you don’t 
have to invest in EMS memory. 

If you’re serious about manipulating 
gray-scale images, you should have at 
least a basic understanding of the princi- 
ples of photography, along with a strong 
working knowledge of how commercial 
printers use halftone screens to prepare 
art for printing. You also must under- 
stand how gray-scale information is dis- 
played and printed on the PC. 

Once you’re familiar with how to 
make use of gray-scale information on a 
PC, you’re ready to spend time learning 
how to retouch images electronically. 
Spending time with software like Picture 
Publisher, or other gray scale editors, 
will give you the experience you need to 
master the endless array of possibilities 
for images. — ^Tom Stanton 

the constmction, particularly of the paper 
nays, and make sure that the hardware will 
be able to take some abuse. 

Once you’ve settled the physical layout 
and operation, you have most of the infor- 
mation you need for evaluating application 
software. Systems that’ll be used by a 
number of people need software that’s rel- 
atively easy to use. Automated OCR and 
fax should be a primary concern here, and 
if imaging is low on your priority list, a 
dithered pattern may be all the imaging 
manipulation you need. 

Choosing gray-scaling software and 

other image-manipulation utilities will de- 
pend largely on the kind of publishing 
you’re doing. Check your publishing soft- 
ware to see what kinds of graphics file for- 
mats it accepts, and then see how much 
memory you’ll need to handle them. Ven- 
tura Publisher 2.0, for example, can dis- 
play gray-scale TIFF files, but you may 
ne«l to hve 2MB of expanded memory 
available to use this feature. See whether 
the publishing software allows you to ma- 
nipulate the image before printing and, 
again, determine your system require- 
ments before you make a decision. 

THE REVIEWS To help in making a 
more-informed decision, PC Magazine re- 
views 21 scanners representing both the 
image scanning and OCR markets. Includ- 
ed are products from AVR, AT&T, 
Canon, Chinon, CompuScan, DEST, 
Hewlett-Packard, Microtek, Mitsubishi, 
Panasonic, Pentax, Ricoh, Saba, Shape, 
and Xerox Imaging Systems’ Datacopy 
and Kurzweil divisions. 

But still there were some notable no- 
shows. Because this review focuses on 
black-and-white desktop units, for in- 
stance, no color pnxlucts from Howtek or 
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I'^i] Suitability to Task 


N O scanner or OCR can mean all 
things to all applications, especially 
when the manufacturers have targeted 
such diverse markets as desktop publish- 
ing, Image storage and retrieval, and fax 
linking, among others. Regardless of this 
diversity, products Intended for output 
must measure up to the standards the 
industry has fostered throughout the 
evolution of scanner technology. 

To help you choose the right scanner 
for your own applications, PC Magazine's 
suitabillty-to-task ratings provide an 
informed (though subjective) measure- 
ment of how well each model Implements 
the basic features users would expect to 
find, given the way the vendor has 
positioned the product. Ratings take Into 
account the intended market and the unit 
price — plus the cost of the software 
required to make the hardware shine. 


Each scanner Is rated on four tasks, 
two for OCR and two for graphics 
capabilities. 

■ OCR: Mono and proportional- 
spaced fonts. The product should 
accurately scan a wide variety of fonts 
within the 6- to 14-polnt range, without 
taking an unreasonable amount of time 
even when attempting monospaced 
variations of the 10-pdnt Courier 
sample: underlines, boldface, italic. 

■ Graphics: Line art and halftones. 
The scanner should not take an 
Inordinate amount of time to scan 
either bItone or halftone art at Its 
highest-quality setting. Nor should the 
resultant files take an excessive 
amount of hard disk space or RAM. 

For line art, the unit should deliver a 
dean, unsmudged image, free from 
misshaping of geometric figures. Gray- 
scale or dither^ scanning should yield 
a crisp, dear output Image that dem- 
onstrates high resolution. 


0— no such capabllltiM offersd 
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The ratings, on a scale of 0 to 4, are 
presented in separate boxes that 
accompany each review. They translate 
as follows: 0— no such cs^tabilitles offered 
(though they may be available using 
software from third-party vendors): 

1— poorly suited overall: 2— somewhat 
capable, but hampered by one or more 
fadors: 3— well suited: 4 — dose to 
perfection In this respect. 

Remember that these ratings have 
been adjusted to refled prldng and 
market positioning. Thus, a score of “2" 
might imply that one scanner's perfor- 
mance is capable, but not sufficiently 
outstanding to justify its high price. In 
another case, a “2" might Indicate that a 
scanner has an unexpeded (albeit very 
limited) ability to handle some task that Is 
not emphasized In the produd's adver- 
tising. In every Instance, of course, a "4" 
would indicate an excellent bet. 


Sharp are represented. Abaton, IBM, To- 
tec, and The Complete PC were unable to 
make our deadline for receiving products. 
Compugraphic, Kyocera, and Intelligent 
Optics were still putting fmishing touches 
on new scarmers at presstime. E.I.T. and 
Princeton Graphics’ existing scanners 
have been reviewed before (see “Scanners 


Take Off,” PC Magazine, October 13, 
1987). And while the CDP 9000 from Ca- 
lera is not reviewed among the others here, 
its add-on board/software combination. 
True Scan, has been included in a separate 
sidebar (see “Supercharging Your Scan- 
ner”). 

What remains is a wealth of possibility. 


The big names in scanner engines — Canon 
and Ricoh — are now competing with 
Hewlett-Packard, Mitsubishi, and Pana- 
sonic. The “Gang of Four” that pioneered 
the American market — Datacopy, DEST, 
Kurzweil, and Microtek — are here in 
force. So ate newer players like Chinon, 
Pentax, and Saba Technologies, the latter 
of which is already a presence in the hand 
scarmer market. 

Besides showing you what features 
each scanner offers, these reviews show 
you how the players in the scanner game 
have changed to meet the market. There 
are now some big players, and the shake- 
out of startups has settled down. The result 
is a mote robust prtxiuct offering than ever 
before, with the right mix of hardware and 
software features to fit almost any imaging 
or (XR application for PCs today. 

The maturing market scanner reduces 
the consumer’s risk. It adds stability to the 
emerging third-party applications. As soft- 
ware catches up with the hardware’s po- 
tential, PC users will realize just how far 
they’ve come, and the almost unlimited 
potential for the future. — ^Tom Stanton 

Advanced Vision 
Research Systems Inc. 

Though not widely acknowledged, most 
vendors’ scarmers use common engines 
made by third-party manufacturers. Placed 
inside varying chassis models and branded 
with different vendor names, the engines 
assume new identities but operate basical- 
ly the same. 

Not so with Advanced Vision Research 
Systems, (AVR) of San Jose, California. 
AVR is an original manufacturer provid- 
ing proprietary scarming technology to sat- 
isfy a range of needs. Its core products, the 
AVR-302 flatbed scanner, MegaScan 
software, and the MegaBuffer Card, can 
be purchased together for $2,695. These 
products are also sold separately, since in- 
dividually they offer compatibility and en- 
hancements to other manufacturers’ scan- 
ning, printing, and desktop publishing 
products. 

THE A'Vlt-302’S TEAM MegaScan soft- 
ware, sold separately for $650, is an im- 
age-scarming program based in the GEM 
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environment, a relationship that makes it 
an ideal companion to any other GEM- 
based product, like Ventura Publisher. As 
a standalone product, MegaScan provides 
an assortment of graphic editing tools to 
enhance scanned photos and art, along 
with several formats for preserving these 
images, included are TIFF, .PCX, .IMG, 
and two CCITT Group III fax fde formats. 
The software offers four prescanning con- 
trast controls and standard input resolution 
of 300 dots per inch. 

MegaScan can also be used to combine 
scanner-originated text and graphic files, 
or any other fdes in supported formats. In 
this respect, MegaScan acts as a page-lay- 
out program. This capability, along with a 
self-contained word-processing program 
for additional ease and flexibility, is so- 



phisticated enough to have produced the 
entire documentation provided with the 
program. MegaScan could be enough 
desktop publishing power to satisfy many 
users. 

The MegaBuffer Card, a multiuse 
memory board, retails on its own for 
$1,095 and comes with 1.3MB of on- 
board memory to enhance the speed of im- 
age scarming and processing. While the 
board can be used with the AVR-302 scan- 
ner, it also supports the Canon Image 
Scanner IX-12F and the Hewlett-Packard 
ScanJet. 

What’s unique about the MegaBuffer 
Card is that it can also be used with Mega- 
I Scan as a laser printer controller as well as 
g with other applications. It allows full-page 
I 300-dpi printing, regardless of the amount 
^ of memory the printer has installed — pos- 
r sible because the MegaBuffer Card pto- 
I cesses the page image before it is dumped 
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to the printer. The MegaBuffer laser print- 
er interface is considered just another out- 
put device to an application, and AVR pro- 
vides device drivers for supported 
applications. 

“PRETHAINED" SOFTWARE AVR 
also sells MegoRead, a $650 OCR pro- 
gram that reads both mono- and propor- 
tional-spaced fonts. The software is pre- 
trained to read Courier, Letter Gothic, 
Prestige Elite, and Omni. The acceptable 
size range for typewritten, or monospaced 
fonts, is from 8 to 14 points. Typeset or 


proportional-spaced fonts can be read in a 
wider range — from 6 to 20 points. AVR 
claims MegoRead can be oained to read 
any typeface, even those ‘ ‘as deadly as dot 
mauix or as archaic as Old English. ” 

In general, MegoRead fared respect- 
ably in all our font tests — including several 
proportional styles that it was not pre- 
trained to read. In the one font tested for 
which it was preUuined, 10-point Courier, 
MegoRead" s performance rated among the 
highest of all scanners tested. It did experi- 
ence Unuble, however, in interpreting cer- 
tain punctuation such as quotation marks. 



The AVR-302 
flatbed scanner. 
MegaScan 
software, and 
MegaBuffer Card 
sell far $2,695, but 
are also sold 
.separately, as they 
offer compatibility 
with other 
manufacturers’ 
products. The 
MegaBuffer Card 
comes with 1.3MB 
of on-board 
memory to 
enhance image 
scamting speed. 
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CutPageRintirig 

Down"E)Size 



Cut over-sized pge printers down to 
size with Qume's CrystalPrint Series 
n™. It gives you 50% more desk 
space than the HP LaserJet Series II™ 
and even more capability. In fact, the 
CrystalPrint Series II packs more 
printing power into less space than 
any page printer you can buy. So 
page printing stays desktop dose and 
desktop convenient There's no waiting. 
No noise. And no need to walk to a 
shared printer. 

Cut to the Point 

CrystalPrint Series 11 is the business 
communications professional. If prints 
text with vivid charts and graphs for 
presentations that get to the point 
Your point Precisely. Effectively. 


With a minimum of effort Plus, 
CrystalPrint Series II gives you total 
compatibility with all your software. 
Whether it's Lotus®, WordPerfect™, 
Microsoft® Word, Ventura Publisher™ 
or any other program, CrystalPrint 
can speak the right language. It's even 
upgradable to become PostScript®- 
compatible for total desktop publishing 
capability. 

Cut Size — Not Quality 

With CrystalPrint, you're not just 
buying a printer, you're buying Qume 
quality and dependability. Printers 
built for the long hauL All backed by 
Qume's worldwide customer care 
program that ensures service and 
support that's never more than a 


phone call away. So with CrystalPrint 
Series II, you get more than a great 
printer — you get peace of mind. 

CrystalPrint Cuts Costs 
At just $1,999*, CrystalPrint Series n 
not only brings page printing closer, 
it's also more affordable than ever 
before. For more information, or a 
demonstration, contact your nearest 
Qume distributor or dealer. Or contact 
Qume, 500 Yosemite Drive, Milpitas, 
CA 95035. Telephone (800) 223-2479. 

pume. 

The Company with Peripheral Vision 


LaserJet Series II, Lotus, WordPerf^ Microsoft, Ventura Publisher and PostScript are registered tradenvarks of their respective corporations. CrystalPrint Series D is a trademark of Q\une Corporation. 
^Suggested retail price ^Qume Corporatioa 1988 
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FIVESTAR 386s HAVE THE 
POWER A\D FLEXIBILITY 
TO BE USED AS 
POWERFIL FILESERVERS, 
FILLY COMPATIBLE 
WORKSTATIOAS, OR TOTAL 
DESKTOP SOLITIOAS. 


Easy to use In NOVELL and 3-COM 
networks. Supports MS-DOS. MS OS/2, 
Lnl.x and Xenix operating systems. 


MtNirl 325 


Model 316 


• INTEL 32-blt 80386 Processor 
running at 25/6MHz user selectable, 
zero wait states 

• 1MB R.X.M expandable to 32MB 
32-bit Memorx 

• 80387 and Weltek 3167 support 

• LXNDM.XRK 4 l.oMHz Rating 

• .MIPS 5.84 Rating 

• 128KB cache menior>' 

•Sl<OTS: one 8 bit; four I6-blt; three 

32 blt (one dedicated for memor> ) 

• Serial/Parallel/Game Ports 

• 1.2MB or 1.44MB Floppy Drive 

• 10 1 -key Enhanced Keyboard 

• 16-blt t G.X Video Card 

•1:1 Interleave Hard Disk Controller 

$3,895 


• INTEL 32-blt 80386 Processor 
running at 16/8MHzuser 
selertable. zero wait states 

• 1MB R.XM expandable to 16MB 
32-bit Memory 

• 80387/16 Coprocessor support 

• LXND.M.-XRK 24.0MHz Rating 

•MIPS 3.43 Rating 

• 64 KB cache memory 

• SliOTS; one 8-bit: six 16-bit: one 
32-blt 

• Serial/Parallel/Game Ports 

• 1.2MB or 1.44MB Floppy Drive 

• lOl-kev Enhanced Keyboard 

• 16-blt \'G.-\ Video Card 

•1:1 Interleave Hard Disk Controller 

$2,193 


These Performance 
Pluses are Included* 
on FIV E$TAR 386s! 


• High-speed 16-bit VG.A Video 
Card (Up to 300% faster screen 
update) 

• Hard Disk Controlier using 1 : 1 
Interieave (Up to 300% faster 
transfer time) 

•Optional on Model 3I6SX 


Model 320 


M(Mlel 3I6S\ 


On-SIte Sen Ice 
Included! 


» INTEL 32-blt 80386 Processor 
running at 20/8MHz user selectable, 
zero wait slates 

• 1MB R.XM expandable to 16MB 
32-bit Memory 

• 80387/20 Coprocessor .support 

• LXNDM.ARK 30.0MHz Rating 

• MIPS 4.33 Rating 

• 64KB cache memon 

• SLOTS: one 8-bit-, six 16-bil: one 
32-blt 

» Serlal/Parallel/Game Ports 
I • 1.2MB or 1.44MB Floppy Drive 
I • 10 1 -key Enhanced Keyboard 
' 16-bit VG.-\ Video Card 
I • I: I Interleave Hard Disk Controller 


• INTEL 80386 Piwessor running at 
16MHz. zero wait slates 

• IMBR.\M 

• 80387S.\ Coprocessor support 

• I.VNDM,XRK 19.0MHz Rating 
•SIXITS: two 8-bit: six 16-blt 

• Serial/Parallel/Game Ports 

• 1.2MB or 1.44MB Floppy Drive 

• lOl-kev Enhanced Keyboard 

$1,495 


• F1VEST.-\R Computers include 
1 Year of On-site Service. Service 
Centers nationwide! 


Complete Satisfaction 
Guaranteed! 


$2,795 


ONE YEAR 
UMITEO 
WARRANTY 


• F1VEST.-\R Computers come 
with a 30 Day Money Back 
Guarantee and One Year Limited 
Warranty on parts and labor. 
Call for details. 


I -All prices and specifioalions are subiect to rhan^ w lihout notice 
Fi\ F,ST AR, Intel. \ 0 Nell. 3-COM. I niv Xenix. MS-IK)S and MS OS/2 are n'filstered trademarks 
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FIVESTAR 

COMPUTER 

CORPORATION 


To order, call: 800-752-5555 

Customer Support ; 800-882-4950 

1621 W. Crosby Road. Carrolllon, Texas 75006 


m 











■ DESKTOP SCANNERS 


apostrophes, and exclamation points. 

The MegaBuffer did appear to enhance 
the speed of graphics scanning and pro- 
cessing. Only 6 seconds was required to 
bring in a 4- x S-inch photograph scanned 
at 300 dpi, and 17 seconds to save it in the 
TIFF file format. If speed happens to be 
your main priority, as when you’re scan- 
ning images for use only in electronic for- 
mats (like image databases), this scanning 
package offers a clear benefit. 

But if professionaf-quality output is es- 
sential, bear in mind that the AVR-302 is 
incapable of true gray-scale scanning. In- 
stead, 32 levels of dithering are used to 
simulate gray scale. Additionally, the as- 
pect ratios of image and line art produced 
through MegaScan in our tests were curi- 
ously distorted. The manufacturer had no 
idea what caused this occurrence and sug- 
gested it may be linked to the manner in 
which the files were interpreted by the par- 
ticular application used to print our test im- 
ages. In any case, it would have been pos- 
sible to adjust the images to reflect the 
proper aspect ratios. 



FACT 


FILE 


AVR-302 

Adv;:nced Vision Research Systcras Inc. 

2201 Qume Dr. 

San Jose. CA 95131 
(408)434-1115 

list Price: Wiih MegaScan inrage software. 
MegaBuffer Card, and cables. $2,695. Indi- 
vidually: AVR-302 Scanner. $1,595: Mega- 
Buffer Card. SI.095;W<’ga5ain, $650; 
MegaRead, $650. 

Requires: 640K RAM. graf^ics adapter. 
G^W-c-ompatiblc nrouse. DOS 2.0 or later, 
.Supports: [£GA. Genius. Xcn>Jc.CPT9000, 
ETAP Neftis. Sigma Laserview. and Hercu- 
les monitors; direct printing support for all 
Canon laser-cngirte printers (HP LaserJet, 
and so forth). 

In Short: Sold together or separately. 
AVR'sproducts offer compatibility with 
many o^r vendws’ producLs (especially 
CAM -based pnxlucTs like Ventura Publisher) 
to satisfy a range of desktop publishing 
needs. While not inexpensive, the complete 
package includes trainable OCR software for 
both mono- and proportional-spaced fonts, a 
versatile image scanning program (though 
lacking in gray-scale scanning), and a mul- 
tiuse mcnKfry board for speed enhancement. 

CIRCLE 401 ON REAPER SERVICE CATO 


When you purchase all of them, the 
AVR-302 scanner, its accompanying 
memory card, and the text- and image- 
scanning software are not inexpensive. 
But together they provide a well-rounded 
solution, with better-than-average (XHR 
and sufficient image input — and all are 
compatible, easy to operate, and even inte- 
grable within the MegaScan page-layout 
module. — Tami Peterson 

AT&T Audiographic 

Communication 

Systems 

If you have ever thought that underneath 
the controller software, all scanners were 
pretty much the same, one look at the 
$2,300 AT&T Overview Scanner will 
quickly give you cause to change your 
mind. This piece of equipment puts a new 
angle on scanning, by letting you scan 
three-dimensional objects. 

The Overview Scanner looks more like 
the Starship Enterprise than a conventional 
scanner. Its head is mounted on an arm that 
overhangs the scanner bed, and two fluo- 
rescent tube lights protrude on either side. 
You place documents or objects you wish 
to scan faceup on the bed. Anything up to 
1 Vi inch high (and in some cases an inch or 
so higher) that will fit within the 8- by 10- 
inch scanning area is fair game for this ma- 
chine. 





AT&T Overview 


Scanner 



OCR; 

tonte 

OCR; 

Proporferal- 

ipRwdtonH 

GnpMcs: 

l^M H H 

■ 


GnpMct: 

nvnoiw 

■ 


1 2 

3 

4 


This 3-D capability isn’t the only depar- 
ture the Overview Scanner makes from its 
brethren: it is also designed to put high- 
quality images on-screen quickly rather 
than produce high-resolution hard copy. 
The scaiuier’s maximum resolution of ^ 
dots per inch makes it poorly suited to 
desktop publishing applications; printouts 
of its scanned-in images lack the clarity 
and detail achieved by its competitors. But 
this product is not intended for output. 
AT&T instead is targeting communica- 
tions functions like teleconferencing and 
image databases. 

THE OVERVIEWS SOFTWARE The 
$750 Scanware program that AT&T offers 
for its scanner includes capabilities that let 



The 

unconventional 
AT&T Overview is 
capable of 
scanning 
3-D objects up to 
t'/i inches high in 
its h-hy 10-inch 
scanning bed. Not 
intended for 
desktop publishing 
or other 

applications using 
output, the 
scanner ($2,300 
without software) 
is instead 
recommended for 
teleconferencing 
and image 
datahasing. 

I 
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MEET THE 

POSTSCSIP' 



Sentence this bnite to hard labor. Make it 
serve a whole mob of heavy users. Load 
it down with unreasonable demands. 

The LZR 1260 was built to take the 
worst punishment your staff can hand out. 

It can print 12 perfect pages of simple 
text per minute without olinking. In your 
choice of 35 handsome type faces. 




And when it comes 
to tough, complex 

3 hies, the LZR 1260 
y moves. Its 

tion of a high-speed print 
engine and a 68020 micro- 
processor-based controller 
made it the hands-down ^ bued controlI«r. "fi***”* 
winner of PC Magazine’s speed tests. In 
fact, it finished three times faster than 
lesser PostScript* printers. 

The LZR 1260 isn’t slowed down by 
paper-handling chores, either. It shoots 250 
sheets in. 250 sheets out. without reload- 
ing. And its correct-order feature 
eliminates paper shuffling. 

With options, it will hold two 
more 250-sheet cassettes. Plus a 
huge. 100-envelope feeder. Give it 
both and it'll handle merged mail- 
ings of a cover letter, second sheet 
and envelope, without being 


Thie PostScript by Adobe ^ HP Laser|et Plus 
emulation are standard on Dataproducts' new 
LZR 1260 Laser Printer. 



BRUTE 
r PRINTERS. 
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AppleTalk or Centronics system. 

What's more, it comes with a hefty 
4 Mb memory. Which is plenty of room 
to handle any type of page, store dozens 
more fonts, and cope with complex 
programs. 

Add all that to a 
rugged duty cycle 
of 25, OCX) pages 
per month, 

and you can 

see why the 
LZR 1260 

was the only ^wlj^'Tooeovel^anhour. 

PostScript 

printer to earn Publish! magazine's 
five-star, "must buy” rating. 

And why PC Magazine concluded. 

. . . this is the one printer to get when 
you'd otherwise have to get more^^ 
than one." KM 


With optioiu] 
I00-«nwriope (eeder. it 


tended. 

This workaholic 
machine not only 
operates in 
PostScript 
by Adobe,* 
it can emulate 
HP LaserJet Plus 
if need be. While its three ports 
mean you can link it with any RS-232C, 


MuItKatsette paper feeder option adds 
up to paper versatility plus 750 pages. 


LZR 1260 P 3 Dataproducts. 

6200 CANOGA AVENUE WOODLAND HILLS. CA 91)65 1800) 624-8999 EXT 58} 
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Performance Tests: 
Desktop OCR Scanners 


T he combination of a good scanner and 
good CX:R software carries a hefty price 
tag. The absolute monarch of the OCR 
pecfonnance tests proved to be Xerox's 
Kurzweil K-5000, with a success rate of 
nearly 100 percent across the board in the 
OCR Scanning Accuracy test, and 
relatlvsly fast scanning times as an extra 
bonus. The cost of this success, however, 
is nearly $1 6,000. (See also the sidebar 
"Supercharging Your Scanner.") 

If your documents contain only the 
monospaced Courier font family, the 
Canon Image Scanner IX-1ZF, the DEST 
PC Scan 1020 and PC Scan 2020, and the 
CompuScan PCS all read this kind of text 
at a success rate of better than 98 percent. 
Move into the world of propr^nal sp^ng 
and you're back to Xerox, with both of its 
Kurzweil models (the K-5(XX) and the 
Discover 7320 Model 5) above the 98 
percent success rate, v^ich was not 
achieved by any others. 

Confronted with gray shading (1 0 
percent black), only the AVR-302 could 
read the text at all, achieving a hantly 
acceptable score of 83 percent. With any 
darker level ot background shading, all of 
these scanners proved useless. 

We cannot overemphasize that what 
really matters Is the OCR Scanning 
Accuracy test scores rather than simple 
bmings. Faster times may seem more 
appealing when you contemplate large 
C)CR jobs, but you will pay significant labor 
penalties it you need to edit a ilocument 
that Is more than 10 percent incorrect. Also 
keep in mind that the scanners were tested 
only with the software supplied by the 
manufacturer (sometimes from a third 
party). No attempt was made to test other 
third-party software that might enhance a 
scanner's OCR ability. 

Note that when the Scanning Accuracy 
score is 0, the related Scanning Time 
assumes a different significance. For 
instance, the ShapeScan SS-300+ spent 
43 secoiids on Times Roman, but this is 
not the timing for a completed scan. At the 
end of that time, the SS-300+ gave up and 
admitted that it did not know what font it 
was reading. While this was certainly a 
failure on the scanner's part, several other 
scanners tock as long as 14 minutes to 
examine the shaded Courier 10 and arrive 
at the same corvHusion. 



OCR Scanning Accuracy 


(Taier bars represam batier peifonnance) 


Testing Procedures 


Jody couldn't bear to look at the pony's eyes 
at his hands for a moment, and he asked very shyly, 
him. He put his hand out to’ward the pony. Its gre 
loudly, and then the lips drew back and the strong 
fingers. The pony shook its head up and down and s 
ment. Jody regarded his bruised fingers. "Well," 

I guess he can bite all right." 

The l(H>o4nt Courier portion of the teat documeni for the OCR Scanning Accuracy teat. 


PC Labs used two tests to gauge the character recognWon 
capabHities of the scanners reviewed. The OCR Scanning 
At^recy test measures the percentage of the test 
document eanh machine could read coaectfy. The OCR 
Scanning Tlmea test measures how long each scanrter 
needed to scan the test document. 

PC Labs tried the devices on a variety of common typefaces 
in four sizes, from 8 to 14 points. We are reporting the 
results only for Courier, limes Roman. ar>d Helvetica fonts 
(the test dement for each font contained all four sizes). 

Qray-scale shading was also introduced in the lO-point 
Courier font because testir>g the scanrters on dean printouts 
was orSy part of the task. Not alt documents are composed 
of dean, crisp type. Photocopies and newsprint, with their 
reducad contrast between background paper and foreground 
type, are often much less legible (although In some cases a 
photocopier can actually be used to enhance the contrast 
before scanrWig). 


To test worst-case scanning. PC Labs used PageMalcerto 
create a document with five boxes containing progressive 
gray shading of to to 60 percent biaek. The tO-point Courier 
text was overlaid on each level of shading. We are reporting 
the results only lor 10 percent black: the equivalent 
document would be an okf. yeHowed newspaper. At 20 
percent black, an equivalent document rmghl bo text printed 
on a darker paper stock or highligtited wNh a marker; this 
level of shading proved impossible for these scantters to 
handle. 

All fonts used in these tests were ITC variations as Hoensed 
by Adobe Systems for Its PostScript Implementation: they 
were produced on a QMS PS-BOO^^ p rinter installed with 
PostScript Version 46. 1 . While these are commonly 
accepted typefaces, other varieiior)s axIsL and siigM 
dift«renc88 In character style and kerning may significantly 

affect the success rate. 
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Has heat destroyed your hard disk 
and all your valuable data? Are you 
faced with changing out a hard disk 
soon. ..due to bearings failing? Well, 
join the clubi Heat is a cancer to 
hard disks that will sooner or later 
destroy them. The new technology 
disks all produce more heat than 
desired and many of them will suffer 
an early death in the confines of 
your PC system chassis. 

The PC DiskSaver sits below your 
half height disk drive and cools it 
30+ degrees, while operating from 
your current power supply. The 
actual life span of your hard disk 
may increase by several years. The 
PC DiskSaver comes in three mod- 
els and installs easily in any IBM 
PC, XT, AT, compatible or clone and 
comes with full instructions. 

Order your PC DiSKSaVER today. 

$39.95 

Ptua po«t»g« and handling 

Toll Free (800) 223-9758 
or 

In Montana call (406) 777-5511 

Mr! H S) 

An 

American Technology Labs 

Dealer Inquiries Welconie-Patent Pending 


you transmit scanned images to other users 
linked by modems. You can send them as 
they are scaimed in or save them and trans- 
mit them in sequence as a slide show. 
Scanware also comes bundled with the 
popular PC Paintbrush program so that 
you can edit your scanned-in graphics. 

Two third-party image database pro- 
grams — Scanbase Graphics' dBASE-com- 
patible Scanbase and DataBase Interna- 
tional's DalaEasellmage-ln combina- 
tion — are designed to make optimal use of 
the Overview Scanner. 

The Overview Scanner produces on- 
screen images of exceptional quality in 
VGA mode, thanks to its gray-scale capa- 
bility. Rather than using dithering to simu- 
late different shades of gray, it produces 16 
true grays by controlling the intensity of 
each pixel on the screen. (A remarkable 64 
shades of gray will be available in a future 
release of the software.) EGA allows only 
four shades of gray, so at AT&T's recom- 
mendation, we performed the perform- 
ance tests with VGA. 

The scanner proved a speedy performer 
during our testing. And since the software 
begins to draw the image on-screen while 
you're still scaiming, waiting time is kept 
to a bare minimum. Setting the scanner to 
a half-page further reduces scanning time. 



FACT 


FILE 


AT&T (Kerview Scanner 

AT&T Audiographic Communication 

Systcnvs 

185 Monmouth Pkwy, 

West Long Branch. NJ 07764 
(800)227-6161 

LUt Price: With interface board. $2,300; 
Sca/mwe, $750. 

Requires: 640K RAM. hard disk (20MB 
recommended). DOS 3. 1 or later. Mou.se rec- 
ommended. Modem required rorScu/iH’flre 
le)ea>mmunicatitxi.s features. 

Supports: EGA and VGA. numcn>us print- 
ers. mice, and pointing devices. 

In Short: Intended not for hard-copy output 
but for visual database creation, the Over- 
view's ability to scan thrcc-dimcn.sional ob- 
jects sets it apart fmm the other prixlucLs re- 
viewed here . With VGA it produces on- 
screen gray-scale images of exceptional 
quality, hut output is understandably below 
average. 

CtfCLEafliONREADERSERVIC^ECWtO 


One advantage of the Overview Scan- 
ner's low resolution is that file sizes are rel- 
atively small, making images easier to 
store in a databa.se or transmit over com- 
munications lines. You can further reduce 


The Overview produces 
on-screen images of 
exceptional quality, 
thanks to its gray- 
scale capabilities. 


file sizes by using only four shades of gray 
or just black and white, though this re- 
duces image quality considerably. 

TESTING THE OVERVIEW The 

Overview Scanner created an impressive 
on-screen reproduction of our test photo- 
graph. It reproduced the grid test with no 
noticeable distortion, although the edges 
were cut off because of the 8- by 10-inch 
size limitation on the scan window. The 
Overview Scarmer also did a respectable 
job scanning in the various stopwatches, 
add-in boartls, magazines, and manuals 
we presented it with. 

One drawback of the system's top-lit 
design is that glare from overhead lighting 
can cause problems. We had to turn off 
most of the ceiling lights to get optimal re- 
sults on sorrte of our tests, and the scanned 
image of the gray-scale test page was 
marred by a considerable amount of 
streaking. This difficulty may have been 
partly the result of glare on the test copy's 
high-gloss finish, but even spraying the 
copy with a matte finish failed to eliminate 
the problem. (AT&T told us that a filter is 
available to reduce glare but did not po- 
vide one in tirtte for testing.) 

Another difficulty arises with pages 
that curl slightly at the edges. To avoid dis- 
tortion in the scanned image, we had to de- 
vise makeshift solutions using rulers or 
Scotch tape to hold down the edges of the 
paper. 

But aside from these obstacles, the 
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PuWisher’s 
Type Foundry 




All the fonts and symbols 
you’ll ever need. 

Put an infinite font cartridge in your PC. 

Publisher’s Type Foundry gives type designers, page designers and corporate 
users unlimited freedom to create custom fonts, logos and symbol libraries. 
Use existing type as a start, or build your own. Either way, you won't need 
drafting tools and blueprints. 

The system removes virtually all previous limits on creating, editing, sizing 
and using typefaces. Look at the possibilities: 

• With the aid of a scanner, capture any typeface you have on paper, 
customize it, create variations (such as bold and italics), generate a full 
range of sizes, and download the entire family to your printer. 

• Scan in your logo ‘ , make all the sizes you need, and use them with most 
printers and applications. 

• Get keyboard access to special characters, such as : 'I? ® ☆ H 

• Convert fonts purchased for one printer to another device. 

• Eliminate the need to purchase new fonts. 

• Protect your investment in fonts with full transportability to new devices 
as technology changes. 

Build a complete family. 

Starting with a typeface on paper or a purchased soft font, you can easily 
create a device-independent family of fonts in different sizes, with bold, 
italic, extended, and condensed variations. Use your new family in a variety 
of output devices and applications - such as all ZSoft Paintbrush® products, 
Ventura Publisher™, PC PageMaker®, and printers compatible with 
PostScript® or the HP LaserJet -I- ™. 

Publisher's Type Foundry is designed for use with Microsoft Windows. That 
means you can simultaneously display your work area and finished characters, 
plus any other software tools you need for the job. 

See Publisher’s Type Foundry in action. 

Call ZSoft to order a VHS demonstration tape. 

* Scanning requires PC (^intbnjsh+ or Publishers E^inthrush*” 
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LawfJei-* teatraoamarKof Hewisn-fteurdCoip 
Memofl « a ragiatarM tradamark of Mcrosoll Corn 
nig«MaMriaar«oiat0reOlradema>kolAl(XnCorp PC 


character or sym/xiL 


The Bimuip Editor lets you /me-rtme each character, 
doi~by~dot, for best ^'n( quality. 


Z-SOFT 

450 Franklin Road / Suite 100 
Marietta. Georgia 30067 
(404) 428-0008 


m Desktop Pubiishing. 




2400 



... uve five stars to our 
1200 bps modem and top- 
rated our 2400 bps modem. 


... gave our 2400 their 
coveted “Best Buy” title. 


Registcrrd IhKietnwIis: OKIDATA, Oki America, Inc., 
Marque detxxsw de Oki America, Inc 
'nadcmarks PC Digest. National Software Testing 
Laboratories. Inc; PC ttbrid, PC \Mxld Communi- 
cations, Inc 


OKIDAIA introduces a line 
of PC modems that run so cool 
they’re guaranteed for 5 years. 

Our new 1200, 2400 and 2400 Plus PC modems are 
built around a very simple fact: the cooler they run, 
the longer they last. 

That’s important in any modem, and it’s vital in the 
case of an internal board. That’s why we engineered 
a special chip that does the work of three ordinary 
chips. It also generates less heat — and consumes 50% 
less power — than the leading brand. Which is why we 
back our modems twice as long as they do. 

But reliability on the inside comes as no surprise when 
the OKIDATA name is on the outside. 

We have over a century of experience in telecommuni- 
cations all over the world. And you’ll see it in everything 
we make, from tank-tough printers to award-winning 
PC modems to a full line of high-speed modems. 

To see our new “cool machines’’ in person, visit your 
OKIDATA dealer. Or call I-800-OKIDATA for the name 
of the dealer nearest you. 

CIRCLE 235 ON READER SERVICE CARD 

OigDAX^i 

an OKI AMERICA company 
We put business on paper. 
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Overview Scanner does what it was de- 
signed to do very well. It would be a good 
choice for scanning photos and signatures 
to add to a personnel database, scanning 
parts for an inventory database, or scan- 
ning drawings and models for use in tele- 
conferencing. — ^Robert Kendall 

Canon USA Inc. 

The Canon Image Scanner IX- 1 2F is a flat- 
bed version of the Image Scanner IX-12, 
which was put through its paces for PC 
Magazine's last scanner roundup (see 
“Scanners Take Off,” October 13, 1987, 
issue). The $945 IX-12 accepts documents 
exclusively through a sheet feeder, while 
the $1 ,495 1X-12F lets you lay paper on a 
flat scanner bed or use an optional auto- 
matic document feeder. Otherwise, the 
two machines are identical. What is new is 
OCR Systems’ upgrade of Read- 
Right — the OCR software Canon provides 
for the scanner. The resulting improve- 
ments in character recognition merited an- 
other look at the unit. 

While a number of third-party graphics 
programs support the IX- 1 2F as a graphics 
scanner (and scaruiers Irom companies like 
DEST and Hewlett-Packard use the Canon 
engine), we tested the unit solely with 
ReadRight, the OCR software included 
with the scanner. A straightforward pro- 



Canon Image Souiner IX-12F 
Canon USA Inc. 

One Canon Plaza 

Lake Success. NY 11042 

(.S16)488-6700 

List Price: $1 .495: interface boaid and ca- 
ble. S245: optional automatic document feed- 
er. $595; ReadRight OCR software. $595. 
Requires: 512K RAM. DOS 3.0 or later. 
Supports: Mono. Hercules. CGA. and 
EGA; EMS and HEMS. 

In Short; The Canon Image Scanner IX- 
1 IF/ReadRighl combination makes OCR 
scanning a quick and simple process. It per- 
forms admirably with monospaced type of 
different sizes but does less well with propor- 
tional-spaced fonts. Graphics capabilities 
available only thiough third-party software 
not offered with unit . 

CinCLE4tQONR£ADER5£RVICECARD 



The Canon Image 
Scanner IX-I2F 
($1,495 without 
software) lets you 
lay paper on a flat 
scanner bed or use 
an optional 
automatic 
document feeder. 
/liJ595ReadRight 
OCR software 
offers a 

straightforward 
user interface with 
impressive 
scanning rates on 
unshaded type. 


gram, ReadRight doesn’t require you to 
specify typefaces or typesizes beforehand. 
You just put the document in the scatuier, 
hit Enter, and sit back. The program scans 
the page and performs OCR processing 
without the need for any further input, 
showing you the text on-screen as it is pro- 
cessed. 

THE IX-I2F AND FONTS You can con- 
figure the software for any of ten different 
languages. It also can handle a variety of 
monospaced or proportional-spaced fonts, 
even if they’re mixed on one page. You 
can’t teach the program new fonts, but 
then you may not find this necessary. 

On the PC Labs performance tests, 
ReadRight performed well on all sizes of 
monospaced roman Courier, stumbling 
over only a few quotation marks. Errors 
became increasingly more frequent as it 
encountered the boldface and then the ital- 
ic versions of this font. 

Proportional-spaced fonts posed more 
of a pi^lem. While it performed well on 
the Helvetica tests, with a medium-size 
serifed font like Times Roman, ReadRight 
made about as many errors as would a 
careless typist. The largest and smallest 
sizes of the same fonts, however, were 
much more mistake ridden. When it came 
to very large or very small proportional- 
spaced serifed fonts, the scanned-in ver- 
sion was so inaccurate that retyping it from 
scratch may have been easier than making 
I corrections. 


CROWDING THE SCANNER BED 

The Canon’s flat scanning bed can handle 
paper no longer than II inches. If you 
want to scan legal-size documents, you’ll 
have to add the $595 five-page automatic 
document feeder. ReadRight provides 
some additional input flexibility by letting 
you reduce the size of the scanning win- 
dow and position it wherever you like. 
This feature lets you scan in a portion of a 
page only, a useful feature if you wish to 
ignore graphic elements that would con- 
fuse the OCR software. 


SUITABILITY TO TASK 



Canon Image Scanner 
IX-12F 


OCR: 


OCR: 


QflpMct: 

Untart 


GiBpMcs: 


1 2 3 4 


You can save each page as a separate 
ASen file or add each successively to the 
same file, retaining page breaks if you 
like. ReadRight also offers some flexibility 
in formatting text before saving it: the pro- 
gram can flush left all text, making it easier 
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DESKTOP SCANNERS 


Performance Tests: 

Desktop Graphics Scanners 


Relative Performance 

(Kurzweil K-5000- 100) 

(Shoner bars raprasani better performance) 


W hile it may be useful to compare 
the times and file size statistics 
presented here, be sure to check the 
output quality of any scanner you're 
ready to consider. In some cases, 
longer scan times result in larger files, 
as required by dithering or detailed 
gray-level information, and these 
larger files tend to produce better 
output Images. 

Neither speed nor size may be 
relevant to you, of course, if you need 
a particular quality of output; in that 
case, a mere $15,950 will buy you a 
Kurzwell K-5000. Although the 
Datacopy 730GS produced imperfect 
output, this may have been because 
the software used by PC Labs (Aldus 
Corp.'s PageMaker) could not handle 
either the 64- or 256-gray-level output 
from this scanner — a problem that will 
be remedied by the next generation of 
image-editing software. In any case, 
the Datacopy was slow; at 64 gray 
levels, its scan times were in excess of 
23 minutes for the gray-scale page. 


To measure Graphics Scanning Tintes, PC Labs 
tested how quiddy scanners could scan in each of 
three graphics images at the highest available 
resolutions: a black-and-whrte halftone photo, a 
page of gray scales, and a piece of line art. Times 
were taken manually, with the dock started at the 
inception of the scan and stopped when control 
returned to the tester. In cases where scanning 
was harxfied in the background, no other tasks 
were run in the foreground; completion times were 
recorded when the background process was 
finished. 

The Rtoto File Size results indicate the size of the 
files containing the hi*res photo after each modal 
had scanr>ed it. before preparation for output. 



Performance 

(Times given In minutes and seconds) 


1 Graphics Scanning Times I 

Photo 

File Size 
(kilobytes) 

Hl-Res 

Photo 

Hi-Rea 
Line Art 

Hl-Res 

Gray 

Scale 

MaeopyTSOGS 

163 

13K)2 

125 

23A1 

Microtek MSF-400G 

1,827 

1:46 

1:46 

1:45 

Chinon DS-3000 

220 

1:33 

0:59 

0:57 

Microtek MSF-300G 

1.025 

1:10 

1:10 

1:12 

Microtek MSF-300Q 

1,025 

1:09 

1:10 

1^9 

Saba PageReader 

461 

1:06 

6:23 

1:03 

KunweHK-MOO 

2.924 

0:56 

osr 

2£2 

Hewlett-Packard ScanJet 

484 

0:53 

0:31 

0:54 

Panasonic FX-RS506 

1.500 

0:53 

0:56 

2:46 

ShapeScan SS-300+ 

120 

0:46 

1:57 

1:48 

Ricoh RS320 

60 

0:46 

129 

1:28 

Panasonic FX-RS505 

134 

0:38 

0:48 

0:49 

Pentn SB-A4301 Image Scanner 

139 

025 

0:46 

0:47 

DEST PC Scan 1020 

80 

0:16 

0:38 

1;14 

DEST PC Scan 2020 

80 

0:14 

0:25 

1:36 

AT&T Overview Scanner 

52 

0:12 

0:17 

0:17 

AVR-302 

319 

0:12 

0:33 

0:12 

Mitsubishi Handheld Image Scanner 

114 

0:10 

0:18 

0:17 


PC MAGAZINE ■ MARCH2 8. I989 
206 




The Chinon DS- 
3000 is the answer 
for low-cost 
desktop 

publishing. For 
$745 you get the 
basic scanning 
device with image- 
input software. 
This portable 
scanner, intended 
to be used with 
multiple 

machines, is best 
suited for scanning 
images and 
photographs. 


to reformat in a word processor, or it can 
preserve indentations, tabs, and flush-right 
alignment by adding spaces where neces- 
sary. It can add carriage returns at the end 
of each line or only at the ends of para- 
graphs. And it lets you save files directly in 
WordPerfect or WordStar, providing a 
utility for conversion to eight other word 
processor formats as well . 

If you want an easy way to convert 
typewritten text to disk files, the IX- 
llFIReadRight combination should prove 
a painless and reliable solution. It also 
scores high points for its flexibility in for- 
matting text after it’s converted. For most 
proportional-spaced documents, however, 
you'll need a higher degree of OCR so- 
phistication than Canon can pro- 
vide. — Robert Kendall 

Chinon America Inc. 

In the computer industry, price-to-per- 
formance ratios are never calculated in real 
numbers but rather in a subjectively per- 
ceived manner. With scanners, for in- 
stance, if your documents did not call for 
the inclusion of images, you’d probably 
never conceive of spending $2,000 or 
more to purchase a scanning device. 



Chinon l).S-.t«00 
Chinon America Inc. 

660 Maple Ave. 

Torrance. CA 9050.^ 

(800)441-0222 

List Price: With serial cable and Chinon util- 
ity software. $745; with cable, and PC Paini- 
brush Plus. $795; with cable. Publish h.\ 
and PC Paintbrush Plus. $895; with parallel 
card, cable. ReadRiffhi OCR software, and 
Chinon utility. $995. 

Requires: 5 1 2K RAM . DOS 3 .0 or later. 
Supports: Monochrome as well as graphics 
adapters. 

In Short: This inexpensive, easily operated 
scanner even accommodates users with two- 
drive IBM PCs in its move to suit low-level 
DTP needs. Photo scanning is among this 
unit's greatest strengths, although it works 
through 16-level dithering rather than gray 
scales. It exhibits ptXH* performance on pro- 
portional-spaced fonts, but the software can 
be trained. 

CiftCLE411 ON READER SERVICE CATO 


But if you could include images of orig- 
inal art or photographs and high quality 
was not an issue, you just might consider a 
total output of $800 to acquire a basic scan- 
ning device. Especially if it was easy to in- 
stall and easy to use — and included a full- 
featured desktop publishing program, too. 
Look no further. Chinon America has put 
together a total desktop publishing pack- 
age to suit users who perceive this very 
kind of price-versus-performance scenar- 
io. 

INTRODUCING THE DS-3000 Chin- 
on’s new DS-3000 overhead scanner can 
be purchased for as low as $745 for the ba- 
sic scanning device with image input soft- 
ware. For $50 more, the company will 
throw in a copy of Z-Soft’s PC Paintbrush 
Plus and the exceptional low-end desktop 
publishing application Publish It! by 
Timeworks. 

Images, or photographs, are what the 
DS-3000 appears to han^e best. Thougb it 
offers no true gray-scale control, it does an 
admirable job of simulating gray scale 
with 16-level dithering when processing 
photograph-quality images or other art. 
Brightness is automatic, but contrast can 


be controlled through the software or a 
manual dial on the unit. The line-art tests 
we performed proved to be less impressive 
than the results of the image tests. Scans at 
both 75 dots per inch and 300 dpi (the DS- 



30(K) resolution range) showed little dis- 
cernible difference. 

The DS-3000 incorporates a propri- 
etary overhead scanning technology. 
Though the scanner’s architecture is obvi- 
ously designed in support of this technol- 
ogy, the long neck leading to the scanning 
head does provide a convenient handle to 
grab and lift the scanner with. Weighing 
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just 6 pounds, the DS-3000 is easily trans- 
ported around the office. 

The serial connection, which comes 
standard, makes it realistic for the DS- 
3000 to be used on multiple machines with 
little effort. When using the scaimer with a 
serial interface, bits per second can be set 
to a maximum of 19,200. 

Two additional connections are offered 
as well. A proprietary bidirectional paral- 
lel card and cable can be purchased for 
$145. (The company claims overall per- 
formance with this interface is superior to 


Chinon’s DS-3000 
scanner does not 
require special lighting 
conditions. 


that of the serial connection; we used the 
bidirectional connection in testing the DS- 
3CKX).) The other cabling option is a direct 
connection to a parallel printer, which by- 
passes the CPU entirely. This way, the 
DS-3(XX) acts as a photocopier, 

TEXT SCANNING For a total of $995, 
Chinon offers a complete text-scanning 
package. Included are the DS-3(XX), the bi- 
directional parallel card and cable, Chinon 
utility (for image scanning), and an OCR 
program called ReadRight. 

ReadRight uses a topological approach 
to scaiming characters, but the results are 
closer to those found in typical pattern- 
matching OCR software. ReadRight isn’t 
designed to read proportionally spaced 
fonts; consequendy, it performed poorly in 
this part of oirr tests. It does have typeface- 
learning ability, though, so for this modest 
investment it may be worth your while to 
train the software to read your special 
fonts. But if your character-scanning 
needs are primarily linrited to the mono- 
spaced fonts, this could be a suitable OCR 
package for you. 

One of the benefits of using its over- 
head scatmer that Chinon promotes is that 
no special lighting conditions are required. 


(Lighting conditions are a consideration 
unique to overhead and hand-held scan- 
ners.) The DS-3000 adjusts to the room’s 
light level when you power it up. Howev- 
er, since the overhead is generally between 
a room' s light source and the material to be 
scanned, a shadow is cast. 

Moving the scatmer to various positions 
was necessary to produce the least amount 
of shadowing on a document. Even in do- 
ing so, nearly every scan was impaired to 
some extent with dimmed areas — espec- 
ially damaging during the text scans. 

Using the DS-3000 and its assorted 
software provides a low-cost solution to 
getting images into desktop-published 
documents. This could be important to 
those producing in-house newsletters, 
where photos of new personnel or those re- 
ceiving promotions could easily be includ- 
ed. It’s also good for company proposals 
and other promotional materials, where 
the personal touch of a photo might effect a 
sale. — ^Tami Peterson 

CompuScan Inc. 

Introduced 3 years ago, the $3,495 Com- 
puScan PCS is primarily intended for doc- 
ument scarming. It has a multiple-sheet 
document source tray that feeds from the 


SUITABILITY TO TASK 


CompuScan PCS 


OCR: 

UonoiptcM 

fonts 

■ 


OCR: 

RreporttonoL 
ipood fonts 

■ 



GnpMct: 

Un*wl 


Onphici: 

HatttooM 


1 2 3 4 _ 

rear and a paper-catching tray in front. The 
standard software, also called Compu- 
Scan, scans documents and saves the re- 
sults directly in any of 15 different word- 
processing file formats or in a straight- 
ASCII text format. You can also set the 
hardware and the CompuScan software to 
recognize or ignore such formatting ele- 
ments as underlining, superscripts, sub- 
scripts, variable tab spacing, and multiple 
fonts on one page. 

The word processing formats you can 
choose from are DisplayV/rite 2, 3, or 4; 
MASS II, Microsoft Word, MultiMate, 
OfftceWriter, Samna Word III, Volks- 
writer Deluxe, Volkswriter 3 , WordMarc, 
WordPerfect, WordStar, WordStar 2000, 



Used primarily for 
document 
scanning, the 
$3,495 

CompuScan PCS 
has a multiple- 
sheet document 
tray that feeds from 
behind and a 
imper-caiching 
tray in front. You 
can save directly to 
different file 
formats and can set 
hardware and 
software to 
recognize or 
ignore specified 
formatting 
elements. 
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A BpindJVew 
Reidlnidoii 
The Handy si 



Desktop publishing has never been easier! 

With DFI’s new HANDY SCANNER (HS-3000). scan- 
ning BIG pictures has become a breeze. 

The HS-3000 is the first hand-held scanner to offer 
four (400/300/200/100) DPI resolutions for the IBM 
PC/XT/AT, PS/2 Models25/30and their compatibles. Able 
to scan an image 4-1/8" wide, it also has some unique 
features such as : 32 levels of grey resolution (others on- 
ly have 16 levels), a fast 7-scc. scanning speed (for 10” 
at 300 DPI) and a yellow-green light which captures the 
reddish skin tones of your images 
(scanners with red lights just can't 
sec the all-important skin tones), 
thereby giving you sharper pic- 
tures. What's more, a real-time 
screen display lets you instantly 



see your scanned image, so you can quickly make the 
necessary adjustments, if needed. 

With its accompanying software, you can quickly 
scan, bit-edit, crop, save and use the images under 
graphics packages such as PageMaker, Ventura, Word- 
Perfect 5.0, PC Paintbrush + , and many others. 

You can scan dot matrix, typewriter and laser printer 
monospaced texts and use them in your word processor. 
The trainable OCR software has the exclusive ZIP feature 
which lets you merge 2 scanned pages into one. 

The HS-3000 package includes the scanner, interface 
card, a utility disk, an instruction manual and the HALO 
DPE graphics editor/layout program. 

The HANDY SCANNER 3000 — a truly remarkable 
package, as only DPI can deliver. 



on 


DIAMOND PLOWfIt ILCCTRIC INSTRUMBNT CO,, (U.S,A4 INC. 

2544 Port St.. West Sacramento. CA 9569> Tel; (916)373-1234 Fax; (916)373-0221 

DIAMOND PLOWm ILICTIIIC (NOftTHIAST), INC 

5C Joanna Coun. East Brunswick. NJ 08816 Tel; (201)390-2815 Fax; (201)390-2817 


CIRCLE 742 ON READER SERVICE CARD 

Ori- AuguO IM 







More 

than 

a 


LAN 



VOLUME USER) 



A ^uI]•featured messaging and 
document switching system starting at 
less than $12,000! The \ET/X-2000 
gives your PCs all the advantages oi a big 
system without a big price: 

• store*and-forwar(l switching 

• E-Mail/MS-DOSE files 

• expandability 

• DocutexC software that runs 
concurrently with other PC software 

• parallel processing architecture 

• multiple protocol capabilities 

• full control over adding/deleting stations 

MS DOS IS a 'tQista'sd tradanark o' Microso*1 Co'p. 



International Telecommunications Services 

New York (516)589-8666 
Florida (305)477-9533 
California (213)536-0378 
Canada (416)247-6201 
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and XyWrite III. In most cases the files are 
saved directly in the word processor’s na- 
tive format; with a few programs, an inter- 
mediate format is used. If you choose 
WordPerfect, for example, the files are 
saved in DCA (document content architec- 
ture) format, which is readable by Word- 
Perfect's CONVERT.EXE program. 


While the software 
did a reasonably good 
job with standard-type 
test samples, CompuScan 
had a difficult time 
with the smaller and 
larger fonts. 


COMPUSCAN’S OCR METHOD 

CompuScan uses a matrix-pattem-recog- 
nition scheme and only works with 10- or 
12-point type. While the software did a 
reasonably good job with standard-type 
test samples (it loved the 10-point Couri- 
er), CompuScan had a difficult time with 
the smaller and larger fonts. 

The program’s difficulty in recognizing 
patterns led to very long page-reading 
times, with some samples taking over 10 
minutes per page. If you use standard 10- 
or 12-point Courier originals, the time and 
performance might be better than our tests 
indicate. 

If you want the PCS to read line art, the 
company sells Dr. Halo software under a 
private label name, CIES (CompuScan 
Image Editing Software), for single-bit 
graphics scanning. Because this program 
is identical to Dr. Halo in all but name, we 
didn’t test this configuration or function. If 
you want to use the unit for graphics scan- 
ning, it costs an extra $S(X) for a propri- 
etary parallel interface board and the 
graphics image scanning software. 

BIGGER BUT NOT BETTER The 

CompuScan PCS is a fairly large unit and 
looks awkward compared with some of the 


newer units from Pentax or Panasonic. 
The PCS’s feed-through mechanism limits 
the sources of original copy the scanner 
can handle, with a maximum sheet size of 
S'/z by 14 inches, a minimum of 5 by 3, 
and paper with minimum and maximum 
weights of 12 and 30 pounds, respectively; 
clearly the machine’s design intention is 
for document originals. The feeding mech- 
anism, however, tended to bend or wrinkle 
the leading edge of source documents and 
sometimes didn’t keep the paper straight as 
it was fed through the unit. 

The best news I can give you about the 
CompuScan PCS is that it can save directly 
to different file formats. If you need to 
handle various word-processing file for- 
mats, this machine might seem to be a 
good bet. But since virtually all word-pro- 
cessing programs will handle ASCII text, 
the PCS’s ability to handle text-formatting 
codes really has to make a big difference in 
order to justify using it. The multiple file- 
format capability has to work with a ma- 
chine that I found to be a slow reader, awk- 
ward to use, and rather limited in the 
number of fonts that it reads. 

It’s a tribute to the scanner industry as a 


c^eI fact file 


CompuScan PCS 
Co^!^)uScan Inc. 

300 Broadacres Dr. 

BIooinfieki.NJ 07003 
(201)338-5000 

List Price: Witti serial cMt, dust cover, and 
CorrqMtScm (XR software, $3,495. 
Requires: Serial or parallel part, DOS 2.0 or 
later. Required RAM dq)eods on which word 
{Hocessor or text format is used; software will 
work with only 1 28K RAM systems for AS- 
Cn fainau, though inost xrard-processing 
format ctxifiguradons require a mininium of 
320KRAM. 

Supports: Does imm ouqxit hard copy, uses 
simple ASen screens to it will work on most 
monitors. 

In Siort: Hie ConqwScan PCS is intended 
primarily for CXIR work and text scanning. 
The standard sirftware reads in several 10- 
and 12-pouit fonts and automatically saves 
them in any of several specific wtmHxocess- 
ing formats. In testing, this unit was slow at 
scanning text sanqiles and inflexible in han- 
dling different fonts. 

ORCLE4iaON READER service CARO 
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STATGRAPHICSf Sophisticated Data Analysis and 
Gorgeous Graphics— In An Easy-to-Use PC Statistics Package. 


Cset the best of both worids with STATGRAPHICS— 
sophisticated d^ analysis and a dazzling array of graphics 
in an easy-to-use PC statistics package. 

Powerful StaUstkx Realize the full potential of your 
analytical sldlis. STATGRAPHICS gives you over 250 statis- 
tical procedures including ANOVA, r^r^on analysis, 
quality contnd procedures, experimental design, multivariate 
techniques, nonperametrk m^ods, exploratory data 
analysis, forecasting, time series analysis, and more. 

Incredible Graphics. Ttim the "Ho-Hum” into the “Ah-Ha!" 
STATGRAPHI^ includes over 50 types of graphs that 
allow you to analyze your data visually and communicate 
your results brilliantly! 

Easy 1b Learn and Use. Enter your data using cur fiill-screen 
editor, or import data directly from your ASCII, dBASE*, 
Lotus*, or DIF files. STATGRAPHICS is completely menu- 
driven and includes online HELP, a self-paced tutorial, 

CIRCLE I5S ON READER SERVICE CARD 


handy reference cards, and a user's guide complete with 
examples and sample data sets. No wonder InhWorid said 
STATGRAPHICS “makes interactive data analysis and 
knock-your-socks-off graphics easy.” 

Why compromise? Get the power of sophisticated data 
analysts and gorgeous graphics with STATGRAPHICS — 
all for only $895.* For more details or to order today calk 

(800) 592-0050 ext. 200 

In Maryland, (301) 984-5123; 

Outside the U.S., (301) 984-5412 for 
the name of the dealer nearest you. 

Ask about our money-badc guarantee! 

STSC, Inc 

2115 ^t Jefferson Street 
Rockville, MD 20852 
See us at PITTCON booth 5150 & 5152, FOSE booth 3212 &3214. 


STSC 


* Sufltestcd retail price in U.& and Canada, intematianal prices vary STATCR.APHICS. dBASC, and Lotus an regiatmtf trademarks of Sutntlal Cn^dcs Corp, Aahton-lktc. and Lotus Urvekipmcnl Corp. mpcclivehL 
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SUPERCHARGING YOUR SCANNER 


I f optimum character recognition is 
your goal, your search doesn’t have to 
end with the most sophisticated (and 
highest-priced) scanner/software match- 
up you can find. Replacement boards for 
existing scanners have lately begun to 
earn notoriety, and it's no suiprise: a 
powerhouse product fiom Calera Recog- 
nition Systems (formerly Palantir Corp.) 
is working wonders upon scaruiers as rel- 
atively low-cost as the $1,095 Prirrceton 
Graphics LS-300. 

Calera' s TrueScan board-and-soft- 
ware combination goes beyond normal 
third-party OCR systems in that it isn't a 
scanner and it isn’t only software. The 
product comes in two versions, differen- 
tiated by on-board RAM and maximum 
character recognition speed. The $2,495 
TrueScan Model S Im 2MB of RAM 
and at best can recognize 75 characters 
per second. The pricier $3,495 TrueScan 
Model E comes with 4MB of RAM and 
can recognize up to 1(X) characters per 
second. Both, the company claims, can 
read thousands of fonts with variations 
on each. 

In place of your scaruier’s regular in- 
terface card, TrueScan runs your scan- 
ner, giving it both text- and image-read- 
ing capabilities. Scanned text input can 
be converted directly to any of 32 differ- 
ent word-processor formats, three 


spreadsheet formats, three flavors of AS- 
CII format, and eight image formats. The 
converted files include not just the text 
but also the document structure of the 
original. The TrueScan also works di- 
rectly with PC fax hoards, offering the 
ability to translate bitmapped characters 
into much more compact ASCII files. 

ONLY END-USER PRODUCT Ca- 

lera’s scanner systems, like its flagship 
CDP 9000, are sold to OEM and VAR 
markets and to high-end dealers — often 
in complete turnkey systems costing up 
to $1 million. The current CDP line 



FACT 


FILE 


TiacSoa ' 

Caleta Recognition Systems 
2500 Augustiiie Dr. 

Santa Clan, CA 95054 
ranar osAJtrvK 

List Price: TrueScan Model S, with 2MB 
RAM and maximum charatxer recognition 
rale of 75 charactets per second, $2,495; 
TraeScan Model E, with 4MB RAM and 
maximum character lecognition me of too 
cps, $3,495. HP Scaniet Daughter Card, 
$295. Canon IX-12, DC- 12F Daughter Card. 
$295. 

cmCLE<arownADEnsgivicec»HD 


ranges from $14,950 to $29,500. True 
Scan, however, is specifically intended 
for the personal computer market in ease 
of use as well as price. 

The process starts when you scan in 
an image of an entire page into the 
board’s memory. The system then as- 
sesses the page as a whole, making note 
of blocks of text and other elements. The 
next step is to recognize individual char- 
acters in a way that isn’t strictly pattern 
matching or topological-formula based. 
If TrueScan isn’t sure of a character by it- 
self, it does some context and spell- 
checking, though it won’t force a fit just 
to match a word in its lexicon. 

Calera has trained the TrueScan in 
more than 1 ,300 business typefaces in ro- 
man, bold, and italic, each in sizes rang- 
ing from 6 to 28 points. From these varia- 
tions the company claims the ability to 
read more than 16,000 fonts. While we 
didn’t count, the samples we tried at PC 
Labs using an AT with an HP ScanJet 
and a TrueScan Model E had some prob- 
lems because of very messy originals, 
but no perceptible difficulties with type- 
faces or size. 

After a page is fully scarmed — fully 
run through the product’s recogrrition al- 
gorithms — the next step is to convert the 
file to your desired format. The comput- 
er’s own processor and memory are used 


whole that the CompuScan seems outdat- 
ed; unfortunately, that doesn’t say much 
for the CompuScan PCS itself. Compared 
with other units tested, the PCS looks large 
and old-fashioned. It’s nice that it can save 
files directly in various word-processing 
file formats, but in our testing it was slow 
and not very flexible in recognizing differ- 
ent fonts. This is not a good buy. 

— ^Binice Brown 

DEST Corp. 

DEST built a well-earned reputation on the 
strengths of its popular OCR technology, 
offering reasonable-quality text scanning 
at a moderate price. But since the sudden 


boom in desktop publishing has made 
graphics scanning even mote fashionable, 
DEST’s pair of midrange scatmers, the 
flatbed PC Scan 1020 and the edge-feed 
PC Scan 2020, now offer respectable 
graphics in addition to average OCR capa- 
bilities. 

The 2020’s unique design makes it the 
better known of the two models. Its space- 
saving form lets it rest unobtrusively under 
a computer monitor, accepting and return- 
ing scanned pages through slots on its 
front. The only disadvantage to this design 
is that it accepts only single sheets. For 
scanning books and magazines, it’s neces- 
sary to use the 1020’s flatbed platen. Both 
scatmers offer optional automatic docu- 


ment feeders for scanning stacks of pages. 

If you’re at all versed in scatmers, the 
1020 may look remarkably familiar, and 
for good reason. It uses the same Canon 
scatming engine as the popular Hewlett- 
Packard ScanJet. The DEST units differ 
from HP’s ScarrJet in software: both DEST 
scanners use Publish Pac and Text Pac 
scatming packages. 

Publish Pac, a Microsoft Windows- 
based application, furnishes well-heeled 
text and graphics scanning. Text Pac, a 
memory-resident program that runs in the 
background, scans text directly into a word 
processor ratming in the foreground, for- 
matting the text to the word processor’s 
specifications as it goes. 
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to create a metafile that contains structur- 
al information about the document; this is 
used in the conversion process. 

SETUP AND COMPATIBIUIT The 

TrueScan software needs 4MB of hard 
drive space available for its files; you run 
it either horn the DOS command line or 
from a menu. When you install the sys- 
tem, you tell it what text and image for- 
mats and what scanner and fax board you 
have. If you need the extra slot, there are 
optional daughterboards that run on 
Canon and HP scanners. 

Several major scanners can work with 
the TrueScan board, including models 
from Canon, Datacopy, DEST, Micro- 
tek, and Panasonic as well as the AST 
TurboScan, Princeton Graphics LS-300, 
and Hewlett-Packard ScanJet. TrueScan 
also works in conjunction with the Gam- 
malink Gammafax, Panasonic’s The 
Faxcard, Datacopy’s Microfax, and 
AT&T’s Fax Connection, converting re- 
ceived fax files directly to any of the sup- 
ported application formats. Other scan- 
ners and fax boards ate supported via 
TIFF and .PCX image files. (In order to 
work with the TrueScan system, faxes 
must be received in fine mode, 2(X) by 
2(X) dots per inch.) 

TrueScan blew through all our scan- 
ner test samples very quickly and read 


everything except text with gray back- 
ground. We also gave it newsprint, PC 
Magazine articles, and a variety of other 
originals to test its performance. The 
fuzzy answer to the performance ques- 
tion is that the TrueScan did very well 
with these samples; its success rates 
across all unshaded samples outper- 
formed even the $15,950 XIS Kurzweil 
K-5000. The TrueScan had more trouble 
with document quality than with fonts or 
formats. It didn’t fare very well trying to 
read 5-point stock quotations on news- 
print into Lonis 1-2-3 format, but the 
point size was below the specifred limit, 
and the thin paper allowed characters on 
the other side to show through. 

There are less expensive alternatives 
for reading documents that are fine if 
your input is of consistently good quali- 
ty. But if you have a wide variety of input 
sources a^ want to be able to work with 
fax-format files and tie the whole thing in 
with various text, spreadsheet, graphics, 
or desktop publishing programs, Tnie- 
Scan currently has the lead. The product 
is not cheap, but if you need this kind of 
performance, you probably already 
know it and may have been frustrated 
other, underperforming alternatives. The 
TrueScan systems aren’t perfect yet, but 
they’re probably a lot better thiui any- 
thing else you’ve seen. — Bruce Brown 


PC SCAN 1020 The PC Scan 1020 is the 
far more conventional of the two products. 
After a painless installation procedure, the 
unit provides line-art, halftone, and 4-bit 
gray-scale graphics scanning for a total of 
16 possible gray tones. It scans text with 
equal aplomb, living up to the DEST 
standard. 

With equal ease, the 1020 connects to 
either an IBM PC, an IBM PS/2, or a Mac- 
intosh. To enable such impressive flexibil- 
ity, the system includes an adapter module 
that connects to either a PC or PS/2 inter- 
face card or diiecUy to the SCSI port of a 
Macintosh. The adapter module also 
serves to hold the text processor card that 
comes included with the 1020 but that adds 


optional OCR capabilities to the less-ex- 
pensive, graphics-only PC Scan KXX). 

It’s the software that differentiates this 
scanner, though, and for that DEST in- 
cludes two varieties. Publish Pac is 
DEST’s own Microsoft Windows applica- 
tion, recently upgraded for use with Win- 
dowsl286 and Windows/386. It delivers 
fine-point control over both text and 
graphics scanning, offering four different 
halftone patterns and precise control over 
the scanned area of a page. To make se- 
lecting the scan area simple. Publish Pac 
runs a low-resolution scan preview. Using 
the preview image, you simply position a 
Windows frame with a mouse to specify 
the scanning rectangle. 
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DESTCorp. 

1201 Cadillac Q. 

Milpitas. CA9503S 
(408)946-7100 

raiCTFC Scan 1020 

List Price: With scanner, interface card, and 
Text Pac aoA'PtUMsh Pac soitw«e, C.2S0; 
Publish Pac software, $595; Text Pac OCR 
S(tftwaie, $595; Publish Pac and Text Pac to- 
gether, $895. 

Reqnirer. 5 1 2K RAM , two disk drives or 
harddisk, gr^ks ci 4 )atHlities. TextPacn- 
quires 64K RAM for memoiy-resid^ oper- 
ation. 

Supports: All grt^rfiics cards, input devices, 
and pfinttrs suppoited by Mkroscfi Win- 
<hv^S6 and Wmdow^i86. 

In Short: A conventional flawed scanner de- 
sign differentiated from niost other flfd)eds 
by the impressive DEST PuMith Pac and 
Ticjcr Pac OCR scrftwaie . Ccmnecting tt) either 
a PC, a PS/2, or a Macinto^, this scanner 
handles 4-bit gr^rfiics scanning mote reliably 
dian reading. 

CinCl£«»ONBEADeR SERVICE CARD 

DEST PC Scan 2020 

Uat Price: With interface card, and Text Pac 
and Publish Pac software, $2,()00; Public 
Pac software, $595; Text Pac OCR software. 
$595; Publish Pac and Text Pac together, 
$895. 

Requires: 5 1 2K RAM. two di^ drives or a 
hted disk, graphics capabilities, DOS 2.0 or 
later. Text Pac requires 64K RAM for its 
memory-iesidait operatum. 

Suppo^: All grafAics cards, input devices, 
and printers suppoited by Microsoft Win- 
<hws/286 and Windmvs/386. 

In Short: An unconventioaal qnce-savir^ 
scanner design with adequate (XU capabili- 
ties and superb 256-shade gray-scale scan- 
ning ideal for desktc^ publishing at a moder- 
ate price. 

CIRCLE 411 ON READBtSEWICe CARD 


Publish Pac*s lack of tools for any seri- 
ous editing of scanned images is its only 
shortcoming. For that, you’ll need to use 
the copy of PC Pairubrush Plus supplied 
to edit files saved in .PCX file format. 

Publish Pac lets you scan text on a por- 
tion of a page, but the sole text file format 
it supports is ASCII. Text Pac, a 64K 
memory-resident module also included 
with the system, presents an alternative 
streamlined method of OCR scanning. 
Text Pac scans an entire page at a time. 
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“Beware the March Ides!” 

They told Julius C 

And he have known what was coming 
If he’d had a pa 


□ 3V2" format available from us. Specify 
when ordering. 

S package includes both 5V4" and SVa" 
disks. 

B Vk" format available from manufacturer 
by request. Call us for details. 

CP— copy-protected; NCP— not copy-protected 

SOFTWARE 

Weonly carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Aldus ... NCP 

□PageMaker 3.0 call 

Alpha Software ... NCP 

□Advanced Keyworks 1.0 175. 

BAIphaWorksl.Oftnfegrafedpackage^. . . . 115. 
□ALPHA/three1.0td83fttecompa&bte). . . 219. 
American Small Business Computers 

□Design CAD 3. 1 fA/CPJ 159. 

□DesignCAD3D1.1 rWCP; 159. 

Application Techniques ... NCP 

BPizazz Plus 1.2 75. 

Ashton>Tate ... NCP 

GdBASEIV 1.0 call 

□RapidFile 1 .2 219. 

EMultiMateAdvantagell 1.0 299. 

□Master Graphics 1.0 299. 

□Framework ill 1.0 459. 

Autodesk 

□Autosketch Standard 1.04 55. 

Barron’s ... CP 

(Test preparation program) 35. 

Best Programs ... NCP 
□Label Master 3.1 (mailing label program) . . 29. 

□Report Manager 5.0 199. 

□Fixed Asset System 5.0 359. 

Bible Research ... NCP 

□The Ward 4,2 CK/ng James vers/on; 159, 

□The Word 4,2 (New International version) 159. 
Bloc Publishing ... NCP 

□FbrmTool 2.01 55. 

□Form Filler 1.5 89. 

□Personal Lawyer 2.0 39, 

□PopDrop 3.1 (manages your ram resident 

programs without rebooting) 32. 

Borland International ... NCP 
BlTurboC Professional Pack 

(includes assembler) 169. 

BTurbo Pascal Professional Pack 

(includes assembler) 169. 

BParadox OS/2 1.0 479. 

IBlProlog2.0 99. 

BTurbo C 2.0 99. 

BTurbo Pascal 5.0 99. 


PC Connection 
Software Special 

through March 31 , 1969 

Chfpsoft ... NCP 

BTurbo 1^ Personal/1040 

Tjrbo the award winning tax preparation 
software from Chipsoft, has been making fing 
your tax return fast and easy for the past five 
years. And this year’s version is no eception. 
Included are 40 forms, schedules, and 
worksheets, as vseH as an optional Visual 1040 
mode. 

• PopHjp calculator notepad, arid orvline IRS 
instructions 

• Veual 1040 rnode option allows you to flout 
and viev any form or schedule on screen 

• NeA/Ajto-Irtervi&vtohelpyoufindthe 
brms you need, and Data Bominer to help 
pinpoint omissions 

• Pririts IRS ^Dprcx«d dot rnalrix 1040 

• State tax packages also avaiabe 

TurboT^pBrsonal/1040 {for 1968 taxes). $43. 
State Paboges Personal/1040 6.0 . e^ 32. 
(3V2" available from mfr upon requesQ 


BTurbo Assembler & Debugger 1.0 $99. 

BReflexl.1 99, 

OSidekick Plus 1.0 135. 

BSprintl.0 135. 

BQuattrol.Ow/SQZIPIusl.O 165. 

SParadox3.0 call 

BTurbo Editor Toolbox 4.0 69. 

BTurbo Database Toolbox 4.0 69. 

BTurbo Basic Editor Toolbox 1.0 69. 

BTurbo Basic Database Toolbox 1.0 69. 

BSuperkeyl.1 69, 

Bourbaki ... NCP 

□1DIR+3.0 49. 

Bridgaway Publishing ... NCP 

□FastTrax3.9 35, 

Brodarbund ... CP 

□Print Shop 2.41 (incl. Graphics Library 1) 39. 

□Memory Mate 3.01 Rf/VOPJ 45. 

Chipsoft ... NCP 

BTurboTax PersonaJ/10406.0 special 

BState Packages Personal/1040 6.0. . . . special 

BTurboTax Proseries/1040 5.0 229. 

Chronoa Software ... NCP 

BWho«What*When (people, projects, time) 119. 

Computer Associates ... NCP 

®SuperCalc5 1.0 319. 

Core International ... NCP 

□Corefast 2.0 95. 


Crosstalk Communications ... NCP 

□Remotest. 01 $95. 

□Crosstalk XVI 3.7 95. 

□Crosstalk MK.4 1.1 124. 

Dac Software ... NCP 

□Dac-Easy Payroll 3.0 59. 

□Dac-Easy Light 1.0 45. 

□Dac-Easy Accounting 3.0 59, 

Datastorm ... NCP 

□ProcommPlusl.lB 49. 

Delrina Technology ... NCP 

aPerrFORMI.O 159. 

Digital Research ... NCP 

□Gem Draw Plus 2.01 189. 

Sth Generation ... NCP 

SFastback Plus 2.01 109. 

Fox Software ... NCP 

EFoxbase Plus 2.1 (single user) 209. 

BFoxbase Plus 386 2.1 319. 

Funk Software ... NCP 
□Sideways 3.21 (creates wide printouts ). ... 42. 

EWorksheet unities 1. 0^1 -2-3 uW/f/esJ 59. 

Sinwordl.O 59. 

□Allways 1.0 85. 

ENoteworthy 1.0 49. 

General Information ... NCP 

BHol Line Two 2.0 49. 

Generic Software ... NCP 

□Generic CADD Level 1 35. 

BGeneric CADD Level 2 (now with 

DeskConvert and Pen Plot) 89. 

EGeneric CADD Level 3 (now includes 

Dot Plot and DeskConvert) 179. 

EEstimator 159. 

□Basic Home Design 3.0 35. 

□CADD Starter Kit (contains Level 2, Home 
Design. Workbook tutorial. & sample disk) 119. 
Harvard Associates ... NCP 

BPC Logo 3.0 59. 

Hayes ... NCP 

ESmartcom II3.0 89. 

Hilgraeve Software ... NCP 

□HyperACCESS3.31 89. 

Individual Software ... NCP 

BTyping Instructor Er>core2. 13 26. 

□Professor DOS 2.51 (with Smartguide ) . ... 33. 

B101 Macros for 1-2-3. WordPerfect, 
and others each 42. 

Intuit ... NCP 

EQuicken2.0 35. 

Javelin ... NCP 

BJavelin Plus 2.02 249. 

Lotus ... NCP 

® Agenda 1.0 289. 

□1-2-3 2.01 (upgrade free to version 3.0) ... call 

□Freelance Plus 3.0 call 

□Symphony 2.0 call 


For IBM Personal Computers exclusively. 


K he’d had good projections 

They couldn’t cut him down 
For before the cock crowed 
He’d have been out of town. 


MECA ... NCP 

SCheckwrite Plus 1.0 $29. 

BFinancial Calculator 1.0 33. 

□Managing Your Money 5.0 119. 

HAndrew Tobias’ Tax Cut 1040 49. 

Meridian Technology ... NCP 

□CarbonCopyPlus5.0|'2regu//ecO 115. 

Micrologic ... NCP 

□Tornado 1.8 55. 

Microlytics ... NCP 

□GOferl.O^/exfretr/eva/systernJ 45. 

□Wordfinder 4.0 (electronic thesaurus) 35. 

MicroPro ... NCP 

□WordStar Professional Release 5 call 

□WordStar 2000 Plus Rel. 3 (Personal Ed.) 259. 

MIcrorim ... NCP 

ER;BASE for DOS (version 2.1) 449. 

®R:Base for OS/2 599. 

Microsoft ... NCP 

□Learning DOS 2.0 ('for any DOS vers/dn) .. 35. 

□Windows 286 2.1 69. 

aWindows286 2.1 w/Mouse 145. 

□Works 1 .05 99. 

aWindows386 2.1 129. 

aWord5.0 call 

BChart3.0 259. 

aExcel2.1 (requires 80286/80366 CPU) . . 239. 
CD-ROM 

Bookshelf 1.0 w/Amdek Laser Drive .... 799. 

Programmers Library 1.0 269. 

LANGUAGES 

□Quick BASIC 4.5 69. 

□QuickC 2.0 69. 

BlMacroAssembler5.1 99. 

BBasic Compiler 6.0 199. 

BPascaU.O 199. 

BFortan4.1 289. 

BC Compiler 5.1 299. 

BCobol3.0 599. 

Monogram ... NCP 

□Dollars and Sense 3.1 105. 

Nantucket Software ... NCP 
aClipper (Summer ’87. dB3 Plus compiler) 429. 
New England Software ... NCP 

aGraph-in-the-Box Release 2 75. 

□GB-Stat 1.0 159. 

aGB Analytic 1 .0 105. 

Nolo Press ... NCP 

□WillMaker3.0 35. 

North Edge Software ... NCP 

□Time8lipslll3.3 115. 

Owl International ... NCP 

□Guide 2.0 143. 

Paperback Software ... NCP 

□VP-lnfo1.4 65. 

□VP-Planner Plus 2.0 145. 

□VP-Experl 2.0 145. 


PC Connection 
Software Special 

through March 31, 1989 

Software PublisNng ... NCP 

BHarvard Graphics 2.12 

BHan/ard Graphics Axessories Master Pack 

Shew eff your own custom reports, overtiead 
transparencies, slides, or any orvsereen 
presentation with Softvsare Ffoblishir>g's 
Harvard Graphics. Some of its capabilities 
indude: 

• Creating your cwnchartsfromxrateh or 
choosing one that’s pre-formatted 

• Reading 1-2-3 graphs and data a any 
ASCII file 

• lnco^3orating symbols, drawings, etc., 
from the Hansard Graphics Axessories 
Master Pack (inducting Business Symbols. 
Designer Ga^. Map Maker Quickchart. 
and Screenshow) 

HarvardGraphics2.12(3V2"indud0d) $289. 


Harvard Graphics Axessories 

Master Pack (3V2" inducted) 289. 


Paul Mace ... NCP 

□H/Test-H/Format2.0(harc/-c/fs/(foofe). . . . $49. 

□Mace Utilities 5.0 (DOS utilities) 55. 

□Mace Gold 1.0 79. 

□Grasp 3.1 79. 

□Nvelope1.02 29. 

PC Support Group ... NCP 

□Lightning 4.82 39. 

□Lucid 3-D 1.22 75. 

Personics ... NCP 

□SmartNotes2.0 49. 

□SeeMORE1.02 49. 

□Look&Link 1.01 59. 

□Ultravision 1.1 79. 

□©BASE 1.21 119. 

Peter Norton ... NCP 

BNorton Editor 1.3 39. 

BNorton Commander 2.0 45. 

BAdvanced Utilities 4.5 79. 

BDan Bricklin’s Demo Program 2 99. 


1 - 800 / 243-8088 

PC Connection 

6 Mill Street 565M 

Marlow, NH 03456 
SALES 603/446-7721 FAX 603/446-7791 


Quarterdeck ... NCP 

□Expanded Memory Manager 4.2 $39. 

□DESQView2.2 79. 

□DESQView3861.0 115. 

Reference Software ... NCP 


□Grammatik III 1 .06 (electronic proofreader) 52. 
□Reference File 1.0 (pop-up D8 manager). . 49. 


Relay Communications 

□Relay Gold 3.0 149. 

Revolution Software ... NCP 

SVGA Dimmer 2.01 (screen saver) 19. 

BDJ 1 .5 (disk manager) 39. 

aCruise Control 3.02 39. 

Rlghtsoft ... NCP 

□RightwriterS.0 54. 

Simon & Schuster ... NCP 

BProfessional TTiesaurus 1.0 79. 

□Typing Tutor IV 33. 

Softloglc Solutions ... NCP 

□Software Carousel 2.02 49. 

□Disk Optimizer 4.01 (w/Da/a Guard/an) ... 45. 

□Cubit 2.02 45. 

□Double DOS 4.02 45. 

□Magic Mirror 1.0 59. 

Softview ... NCP 

□TaxView (for 7988 faxes) 69. 

Software Publishing ... NCP 

BProfessional Plan 1.01 59. 

□PFS:First Publisher 2.0 79. 

aPFSiFirst Graphics 1.0 95. 

BPFS:First Choice 3.01 99. 

BProfessional Write 2.0 125. 

BProfessional File 2.0 189. 

BOffice Writer 6.0 259. 

BHarvard Graphics 2.12 special 

BHarvard Graphics Accessories Pack . . special 

BHarvard Project Manager 3.0 439. 

Spinnaker ... NCP 

□Resume Kit 1.0 25. 

□Eight-in-One 1.1 39. 

aSplashl.O 59. 

BPinstripe Presenter 1.0 115. 

Springboard ... NCP 

□Newsroom Pro 1 .0 45. 

□Certificate Maker 34. 

BCIipArt1or3 each 19. 

BCIipArt2 25. 

Symantec ... NCP 

BSOZIPIus1.11 69. 

H4Word2.0 69. 

BQ& A Write 1.01 135. 

BGrandview 1 .0 195. 

□Q & A 3.0 (database, word processor) . . . 235. 

□8reaW/)roug/7 Timeline 3,0 395. 

BSpreadsheet Analyst 2.5 99. 

BNote-lt Plus 1 .02 55. 

BThinkTank2.4NP 135. 



For IBM Personal Computers exclusively. 
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He’d have studied their looks 


So hungry and lean 
And with a good database 
Would know what they mean. 


T/Maker ... NCP 

BScrapbook+ 1.0 $79. 

BCIicl^rt Business Images 42. 

HCIickArt Holidays 42. 

HEPS (PostScript) Illustrations 79. 

TheXTREECo. ... NCP 

EXTREE Pro 1.0 69. 

□Hot 4.0 95. 

TOPS ... NCP 

Flashcard (AppleTalk network card: 

1 year warranty) 169. 

NetPrint 2.0 (share pr/nfere) 119. 

TOPS 2.0 119. 

TOPS Repeater (exter7ds network) 132. 

leveling Software ... NCP 

Battery Watch 1.0 (S^/fe^on/y) 27. 

BLapLink Mac 2.0 (Mac-PC transfer; 79. 

BLapLink Plus 2.1 85. 

BViewLink 1 .0 (first product to link all your 
existing software programs and data) .... 95. 

BDeskLink2.21 99. 

Ihje BASIC, Inc. ... NCP 
□True BASIC 2.1 (now includes Runtime ) ... 57. 

B3-D Graphics 45. 

Varieomp ... NCP 

BSoftBytes2.0 35. 

WordPerfect Corp. ... NCP 

aWordPerfect Library 2.0 69. 

□WordPerfect 5.0 239. 

BWordPerfect 5.0 Addit’l Network Stations. . 84. 

BWordPerfect Office 2.0 269. 

BWDrdPerfed Offk» 1 .0 Addit’l Netvvork Staiors 84. 

BWbrdPerfect Network Server 5.0 349. 

BWordPerfect Executive 129. 

□DataPerfect 1.0 299. 

Wordtech ... NCP 

□DBXL1.2 119. 

Xerox ... NCP 

□Ventura Publisher 2.0 call 

BProfessional Extension 
(reqs. Ventura Publisher) call 

XYQUEST ... NCP 

□XyWrite III Plus 3.54 w/A-la-Carte Menus . 239. 
BXyWrrte III Plus Network Server 3.54 .... 399. 

RECREATIONAiyEDUCATIONAL 

Accolade ... CP (reps, graphfes brd.) 

BBubble Ghost 22. 

BMean 18 29. 

EHardb^\ (baseball simulation) 11. 

BTestdr\\/e (driving simulation) 22. 

BJack Nicklaus' 18 Greatest Holes 29. 

BGrandPrix 22. 

B4th & Inches (footba/Zs/mu/af/on; 22. 

Broderbund ... CP 

BWhere in the World is Carmen SanDiego? 25. 


PC Connection 
Hardware Special 

through March 31 . 1989 



Epson ... 1 year 

Epson LO850 


• 80 column printer with print speeds of 264 
cps draft ar^ 88 cps letter quality 
(12cpimode) 

• Seleclypecoitrol panel offers quick, easy 
selection of typestyles. font, and pifoh 

• Ircludes both parallel and serial interfeces, 
6k buffer and push tractor 

• Ful 1 year limited warranty 


Epson LQ^50 call 


BWhere in the USA is Carmen SanDiego? . $25. 
BWhere in Europe is Carmen SanDiego?. . . 29. 

BToyShop 39. 

HUItima IV 35. 

BUItimaV 39. 

Electronic Arts ... CP (reps, graphics brcZ.) 

SOne-on-One/Bird vs Jordan 29. 

BChuck Yeager’s Flight Trainer 32. 

BChessmaster2100 35. 

BEarl Weaver Baseball 32. 

BHeroes of the Lance 29. 

BEmpire 35. 

BMavis Beacon Teaches Typing 35. 

BSentinel Worlds 39. 

BBard’sTale II 39. 

BGrand Slam Bridge 45. 

Microprose ... CP 

□F-19 Stealth Fighter (requires CGA or EGA) 39. 

□F-15 Strike Eagle (repu/resCGA; 22. 

DGonship (requires CGA or EGA) 32. 

Microsoft ... NCP 

□Flight Simulator 3.0 (reps, graph/csbrd.; . . 35. 

Mindscape ... CP 

□Gauntlet 29. 

BPaperboy 29. 

□Colony 1.0 30. 

□Balance of Power 33. 

BBalance of Power 1990 30. 


One Step Software ... NCP 

SGolf Doctor 1.1 (improve your game) .... $33. 
□Golf's Best Pinehurst #2 4.0 (play the best). 12. 
BGolf Statkeeper 1.0 

(includes USGA Handicapper) 27. 

□19th Hole Special 
(3 Golf programs above bundled with 

Mr. Boston Micro Bartender's Guide) 79. 

□ Me Boston Officiai Micro Bartender’s Guide ... 18. 

□Micro Video Companion 1.0 24. 

□Take Control of Cholesterol 2.0 24. 

Parlor Software ... CP 

□Bridge Parlor 2.3 49. 

Sierra On-Line ... CP 

(All require Hercules. CGA or EGA) 

BLeisure Suit Larry 25. 

BLeisure Suit Larry II 33. 

BSpace Quest II 33. 

BKing’s Quest IV (5 f2k vers/on; 33. 

BManhunter 33. 

BPolice Quest 33. 

BPolice Quest II 33. 

BGoldRush 25. 

Simon & Schuster 

BStar Trek: Rebel Universe 29. 

Spectrum Holobyte ... NCP 

BOrbiter (shuffte s/mu/ahbn; 25. 

BGATO (submarZne s/mu/affon) 12. 

BTetris (addicting mind teaser) 24 . 

BFalcon (F‘16 simulation, reqs. graphics brd.)32. 

Spinnaker ... CP 

□Sargon III (chess game; 15. 

Kids on K^s (ages 3 to 9; 19. 

□Pacemaker Gold (ages 3 to 8; 25. 

□KindercompGold(ages3Zo8; 25. 

□Kidwriter Gold (ages 6 to 10) 32. 

□Homework Helper-Math (grades 7- J2;. . . 32. 
□Homework Helper— Writing (grades 7-72; . 32. 
Stone & Assoc. ... NCP (reps, graph, brd.) 

BAlgebraPlus(ages 73toadu/f; 27. 

BMemory Master(ages27o6; 22. 

BMy Letters,Numbers. Words (2 to 6) 22. 

Esmond Math (ages 7 to 16) 27. 

Sublogic ... NCP 

DJe^2.^ (requires EGA or CGA) 33. 

□Scenery Disks each 15. 

□San Francisco Star Scenery Disk 18. 

□Japan Scenery Disk 15. 

□Up Periscope 19. 

The Learning Company ... CP 

B]MathRabbit(ages4to7; 26. 

BReaderRabbtt(ages4to7; 26. 

BWriterRabbit(ages6to72; 26. 

Ihie BASIC. Inc. ... NCP 

BKemeny/Kurtz Math Series 32. 

XOR ... NCP 

□NFL Challenge 2.0 69. 


For IBM Personal Computers exclusively. 



E tu compute 

Can you see wholes in view? 
Just lend us your ears 
And we’U help see you through. 


HARDWARE 


Manufacturer’s standard limited warranty 
period for items shown Is listed after each 
company name. Some products in their 
line may have different warranty periods. 


AST Research ... 2 years 

I/O Mini 2 C/S/P $89. 

SixPakPlus 64k C/S/P (upgrades to 576k) 129. 
Advantage Premium 512k SJP(upgrades to 

1 Meg or 2 Meg w/Piggyback) 369. 

Advantage 2*386 1 Meg ftor PS/2 Mode/ 

80) call 

RAMpage Plus 286 512k (/or X7‘286/A7). . 539. 
RAMpage Plus MicroChannel 512k 

(for PS/2 Models 50/60) 539. 

Amdek ... 90 days 

LaserDrive-1 (external CD-ROM Drive) . . . 629. 
LaserDrive-2 (/n/erna/ CD-ROM Drtve) . . . 629. 

Compucable ... 2 years 

2-Position switch box 29. 

3*Position switch box 39. 

Cuesta ... 1 year 

Datasaver 400 Watt 

(standby power backup unit for the AT ). . . 459. 

Curtis ... lifetime 

ACCESSORIES 

Curtis Clip CC-1 6. 

Disk Holder DB-1 (holds 50 5V4- disks ) .... 8. 
3 V 2 " Disk Holder DB*2('ho/ds up 40 d/s/(sj . 8. 

Printer Stand PS-1 18. 

Universal System Stand SS-3 25. 

Toolkit TK-1 25. 

Toolkit TK-2(52p/eceforPCandMacj. ... 55. 
CABLES 

Smartmodem-to-PC Cable EC-7 (9 feed. . . 17. 

Printer-to-IBM cable EC-6 (9 feed 17. 

SURGE SUPPRESSORS 

Filtered SafeStrip SPF-3 21 . 

Diamond SP-1 (6 ouftetej 29. 

Emerald SP-2 36. 

Ruby SPF-2 

(6 outlets; EMI/RFI filtered: 6 ft cord) 55. 

Ruby-Plus SPF-2 Plus 

(w^AX & modem protection) 69. 

DCA ... 1 year 

\rma2 (3270 emulation board) 729. 

Irma 2 Micro Channel 

(for PS/2 Models 50/60/70/80) 729. 

Epson ... 1 year 

We are an authorized Epson Service Center. 

FX-850 (80 col. , 264 cps, 9 pin) call 

FX-1050 f/36 CO/.. 264 cps. 9 pin) call 

LQ-500 (80 col. . 180 cps. 24 pin) call 


PC Connection 
Hardware Special 

through March 31 , 1989 

Hayes ... 1 year thru PC Connection 

Personal Modem 1200 w/Smartcom EZ 

Designed for unsurpassed ease of setup 
and operation, this home telecommuni- 
cations system provides a complete solution. 
The compact size and sophisticated design 
of this rtew Hayes modem offers reliable 
communicalions and stateof-the-art 
technology, all at an affordable price. 

• Personal Modem 1200 plugs into a 
standard wall outlet, eliminating the need 
for a separate power supply 

• Attached cable included with 9 and 
24-pin adapters for easy connection to 
your PC 

• Smartcom E2 Software makes communi- 
cations easy, with menus and a ' ‘phone 
book" for storing frequently called 
numbers 

Hayes Personal Modem 1200 w/Smaricom EZ 
P’/ 2 '' and 5V4'' included) $145. 


LQ-850 printer (80(X>I., 264 cps. 24 pin) . . call 
LQ-1050 printer (T36 col., 264 cps. 24 pin) call 
LQ-2550 printer (136 col.. 400 cps. 24 pin) call 


LX-800 printer (80 CO/., 180cps. 9 pin). ... call 
Printer-to-IBM cable (6 feet) 15. 

Everex ... 1 year 

1200 Baud Internal Modem 79. 

2400 Baud Internal Modem 149. 

Sth Generation ... 1 year 

Logical Connection 256k 479, 

Logical Connection 512k 529. 

Hayes ... 2 years 

Personal Modem 1200 (with Smartcom EZ; 

1 yr. wrty thru PC Connection) special 

Smartmodem 1200 289. 

Smartmodem 1200B (with Smartcom II). . 289. 
Smartmodem 1200B (hardware on/yj. . . . 259. 

Smartmodem 2400 429. 

Smartmodem 2400B (with Smartcom II) . 429. 
Smartmodem 2400B (hardware only) . . . 399. 


1 - 800 / 243-8088 

PC Connection 
6 Mill Street 585M 

Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 


Hercules ... 2 years 

Graphics Card Plus $189. 

Intel ... 5 years 

2400B Modem (internal modem 

forlBM-PC/XT/AT) 239. 

2400B Modem 2 (internal modem for 

PS/2 Models 50/60/80) 269, 

Inboard 386/PC w/1 Meg 599. 

Inboard 386/PC Piggyback Card 

w/4 Meg call 

Inboard 386/AT (reg. installation kit) 899. 

Inboard Installation Kit (spec^ computer) 139. 

Above Board Plus 512k 419. 

Above Board 2 Plus 512k 469, 

Above Board Plus I/O 512k 469. 

Connection Coprocessor 769. 

Optional 2400 Baud Modem for 

Connection Coprocessor 229. 

MATH COPROCESSORS 

80Q7(forlBM-PC&XT) 95. 

8087-2 (8 MHz. for PS/2 Models 25 & 30) 139. 

80287 (/brAr&XT286; 149. 

80287-8 (for 8 MHz 80286 machines) .... 219. 

80287-10 (/or PS/2 Moctefe 50 &60J 259. 

80387 (for 16 MHz PS/2 Model 80) 399. 

80387-20 (for 20 MHz PS/2 Model 80). . . . 459. 
Kensington Mlcroware ... 1 year 

Masterpiece 94. 

Masterpiece Rus 109. 

Keytronic ... 3 years 

101 Keyboard 99. 

101 Rus Keyboard (enharTced/ayout) 99. 

Kraft ... 5 years 

Three-button Joystick 33. 

High Speed Joy^ick Adapter Card 25. 

Adapter Card/3-Button Joystick Bundle. ... 49. 

KYE International ... lifetline 

Dyna Mouse GM6 + (w/Dr. Halo III) 54. 

L^ltech ... lifetime 

Senes 2 Mouse (for PS/2 5(W5Q/70/80; 65. 

HiREZ Mouse (bus on/y) 89. 

Mouse w/Paint Show (bus or serial) 95. 

Mouse w/LogiCAD (bus or serfeiO 119. 

ClearCase Mouse (sena/on/y) 99. 

ScanMan (hand he/d scanner) 199. 

Magnavox ... 2 years 

14" VGA Monitor (9CM062; 389. 

VGA Adapter (9AV600) 249. 

9CM062 and 9AV600 together 589. 

14" VGA Monitor f9CM082) 449. 

14" Hi-Res Monitor (9CM053; 369. 

Microsoft ... 2 years 

Mach 20 (1 yr. wrty.) 349. 

Disk + Option (tor Mach 20; 1 yr. wrty.) 69. 

Memory+Option (for Mach 20; 1 yr. wrty.) . 339, 

Mouse with Paintbrush (bus or seha/) 109. 

Mouse with Easy CAD (bus or serial) 125. 
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• DEFECTIVE SOFTWflE REPUCED IMMEDIATELY DEFECTIVE HAROWynE REPUCED OR RERWRED AT OUR DISCflETION . 




For Caesar and the others 

Are probably pledgin’ 

That the next time they ’ll consult 
With PC Connection. 


MSC Technologies ... lifetime 

OmniMouse fser/a/on/y; 7 year warranty) $57. 
PC Mouse II w/PC Paint+ (bus or serial). . . 89, 
PC Mouse II w/Aulosketch (bus or serial) 105. 

NEC ... 2 years 

Multisyfx: II (800 x 560 max. resolution) . . 599. 

Multisync 2A (VGA Mon/foO call 

Orchid Technologies ... 2 years 

Jirry Turbo 266 (accelerator board) 289. 

ProDesigner VGA (800x600 VGA Mode; . 319. 

RamOuest Xtra 16/32 0K 319. 

PC Power & Cooling Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (run 25° - 40° cooler). . . . 129. 
Turbo Cool 250 (run 25° • 30° coobr) . . . 169. 

Silencer 150 (84% no«ereduc7/o/?; 115. 

Silencer 200 (69% noise reduction) 149. 

Turbo Cool 375 299. 

PC Support Group ... lyear 
BreaWhrough 286 Accel. Brard (8 MHz) . . . 299. 
Breakthrough 286 Accel. Board (72 MHz) . . 449. 
Practical Peripherals ... 5 years 
1200 Baud Internal Modem (w/PfoComm;. 69. 

1200 Baud External Modem (m/n/; 79. 

MicrobuHer Inline (par print buffer/32k) 135. 

2400 Baud Internal Modem 159. 

2400 Baud External Modem 189. 

Princeton Graphics ... lyear 
Uttrasync (supports CGA, EGA. VGA) . . . 549. 

Max15 Monochrome Monitor 269. 

Safe Power Systems ... 2 years 

Safe 250W (standby power backup; 249. 

Safe 425W(sfandfy power backup; 369. 

Sate 500W (standby power backup) 495. 

Sate ^200W (standby power backup). . . . 869. 

Toshiba ... 1 year 

P321SL printer (80 col., 276 cps, 

wAractor) 529. 

T1000 Laptop (80C88. 6.4 lbs.. 5 hr. 

baffery; call 

T1200 Laptop (80C86. 10 MHz, 20 Meg) . . call 

T1200H6 Laptop w/Backlit screen call 

T3100EUptop (80286, 12MHz.20Meg) . call 
T3200 Uptop (80286, 72 MHz, 40 Meg) . . call 

T5100 (80386, 16 MHz. 40 Meg) call 

768k RAM Card for T1000 299. 

Video 7 ... 5 years 

VEGA Deluxe (supports 640x480; 219. 

VEGAVGA (supports full VGA specs). . . . 287. 
FastWrite VGA (800x600 max. resolution) 379. 
VRAM VGA (1024x768 max. resolution) . . 529. 


DRIVES 

Alloy ... 1 year 

Tape System/2 (for PS/2 /l<f/croCbanne/;. . 299. 
Retriever/40 (for /8M AT <S compaf/b/es; . . 349. 


IOMEGA ... 1 year 

Dual 20 Meg Bernoulli Box (8"; $1679, 

20 Meg Cartridge (8"; 82. 

20MegTripak(8"; 244. 

Bernoulli II Single 20 Meg Internal (5V4") 767. 
Bernoulli II Dual 20 Meg External (5%"; 1659. 

20 Meg Cartridge (5V4''; 59. 

20MegTripak(5V4"; 169. 

PC2Card 169. 

PC2B Card (bootable card for PC/XT/AT) . 229. 
PC4 Card (for PS/2 Model 50/60/70/80).. 299, 
Mountain Computer ... 1 year 
40 Meg Internal Tape Drive (XT, AT or PS/2)379. 


40 Meg External Tape Drive 

(XT, AT or PS/2) 479. 

40 Meg External Tape Drive w/Power 

Supply (XT at; or PS/2; 569. 

Plus Development ... 2 years 

Hardcard 20 Meg (49 ms) 549. 

Hardcard 40 Meg (28 ms) 699. 


Passport (20 or 40 Meg removable drives) call 

Seagate ... 1 year 

FREE PC7V® Hard Drive Installation Tape with 
the purchase of 20, 30 or 40 Meg Seagate 
drive for the IBM PC (not for AT). Specify Beta 


or VHS. 

20 Meo Internal Hard Drive ST225 

(w/controller and cables. 65 ms) 299. 

30 Meo Internal Hard Drive ST238 

(w/controller and cables. 65 ms) 329. 

40 Meo Internal HD ST251 for AT( 40 ms) 399. 
40 Meo Internal HD ST2S1 for XT 

(w/controller and cables. 40 ms) 449. 

40 Meo Internal HD ST25M for AT 

(28 ms; 449. 

80 Meo Internal HD ST4096 for AT 

(28 ms; 669. 

TEAC ... lyear 

PC. XT 360k Drive (5%" half-height) 79. 

720k Drive (SW half-height, specify XT 

or AT) 89. 

1 .44 Meg Drive for AT (3’/?" half-height, 

includes Bastech soft\^re utilities) 119. 

Toshiba ... 1 year 

AT 360k Drive (5V4 " half-height) 85. 

AT1.2MegDrive(5»/4''baff-be/gW; 99. 

AT 1 .44 Meg Drive (3^^" half-height, 
includes Bastech software utilities) 119. 


DISKS 

All disks have a lifetime warranty. 

5V4" DS/DD Disks for PC & XT (360k; 


FujiMD2D(70d/sksperbox; 12. 

Sony (70 d«ks per box; 12. 

Maxell MD2-D (70 d/sks per box; 13. 

Verbatim Datalife (70 d«ks per box; 13. 


5V4'' DS/High Density Disks for AT (1.2 Meg) 


fu\\ MD2HD (10 disks per box) $22. 

Sor\y (10 disks per box) 23. 

Maxell MD2-HD (70 disks per box) 23. 

Vferbatim Dalalife(70d/sksperbox; 22. 

SVa" DS/DD Diskettes (720k) 

Sor)y (10 disks per box) 19. 

Fuji (70 d«ks per box; 19. 

Verbatim (70 d/sks per box; 19. 

Maxell (70 disks per box) 20. 

SVa" DS/High-DensIty Diskettes (7.44 Meg) 

Sorry (10 disks per box) 55. 

Fuji (70 d®ks per box; 55. 

Maxell (70 disks per box) 59. 

MISCELLANEOUS 

CompuServe 

CompuServe Information Service 24. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 feef; 15. 

Parallel Printer cable (75 feet; 19. 


OUR POLICY 

e we accept VISA and MASTERCARD only. 

e No surcharge added for credit card orders. 

e Vbur card is not charged until we ship. 

e If we must ship a partial order, we r>ever charge 
freight on the shipment(s) that complete the order (in 
the US.), 

e No sales tax. 

• Al U S. shipments insured; no additional charge. 

• APO/FPO orders shipped 1 st Class Mail, charged by 
weight. 

• Alowt week for persona! and company checks to 
clear 

• COD max. $1000. Cash, cashier's check, or money 
order. 

• 120 day limited warranty on all products. ' 

• lb order, call us Monday throu^ Friday 9:00 to 9:00. 
or Saturday 9:00 to 5:30. Mxi can call our business 
offices ai 603/446-3383 Monday through Friday 9:00 
toS;30. 

SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Continental US: 

e For monitors, printers. Bernoulli Boxes, computers, 
and hard drives, pay actual charges. Call for UPS 
2nd-Day & Next-Day-Air. 

• For al other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2r)d-Day-Air at rx) extra charge if you are more than 2 
days from us by UPS ground. 

Hawaii: 

e For monitors, printers. Bernoulli Boxes, and computers, 
actu^ UPS Blue charge wiH be added. For all other 
items, add $3 per order. 

Alastai and outside Continental US: 

• Call 603/446-3383 for information. 
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PC CamivaL 


Revel without a Qaiu. 

I n the festive town of Marlow, NH (pop. 557), the 
holiday spirit lasts long after Santa’s packed it in for 
the year. In fact our sure-pawed mascots are already 
preparing fer their annual Winter Carnival - a season^ 
celebration featuring skating, sledding, sleigh rides and 
ice sculpture. This annual event certainly provides a 
welcome break from our usual winter sports, e.g. thawing 
frozen pipes, jump starting cars, putting out chimney 
fires, and skidding off the road into ten foot snow drifts. 

Breaking the mold. 

(Or, whcro’s the P word?) 

Our more loyal and linguistically- 
inclined customers may have noticed 
that we’ve abandoned the “P’ words 
in our headlines in favor of the “C’ 
words. Because after five years of 
parading a profusion of P patter past 
PC pros on periodical pages, we 
perceived that perhaps they paled 
next to the possibilities and potential 




IT 



of creative constructions consisting of C words. ’Nough 
said. Rest assured, though, our letter-perfect mascots still 
stand (and occasionally sit, roll over, and do handstands) 
for everything true and noble in the microcomputer mail 
order marketplace. If you’re looking for a single source for 
superior savings, sensational tech support, and specially 
sp^y shipping, we’re definitely your Connection. 

The ice mammal cometh. 

Wxildn’t you like to wake up every morning to a vi^n of 
microcomputing’s most magnificent mammal? Wfell, now 
you can do that and quench your thirst for a taste of Marlow’s 
winter wonderiand with your very own 
PC Connection mug. It fe^res a 
aystaklear likeness of our oh-socool, 
but heartwarming mascot, and is free 
to anyone who pikes an order of $500 
or more between now and March 31st. 

Just call l-800/24a«)88 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturdcy to 5:30. If you’re planning to 
visit please call ahek. 







Wurm the ooddcs of your heart with • PC Coonectkia 
■Of fcataring the BMool who iMwcr ikates 00 lUn ice. 
Offer not ivilUiie to net aoooiiBts. One per cuftomer. 
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■ DESKTOP SCANNERS 



running in the background behind your fa- 
vorite word processor. One keystroke 
combination starts a page scan, dumping 
formatted text straight into your current 
document. 

The DEST text scanning capacity to 
automatically recognize typefaces and ma- 
trix-match them with its own pretrained 
fonts makes it easy to use. Text Pac and the 
text-scanning portion of Publish Pac rec- 
ognize 12 different typewriter and daisy 
wheel printer typestyles, 5 laser printer ty- 
pestyles, and the dr^t output of 5 popular 
dot matrix printers. When fed the Apple 
LaserWriter’s Courier font, supported ex- 
plicitly by Text Pac, the program interpret- 
ed our sample text in the best DEST tradi- 
tion, with remailcable accuracy. But on the 
LaserWriter’s Franklin Gothic and Times 
Roman, two typefaces similar to supported 
HP LaserJet cartridge fonts. Text Pac had 
more trouble. Text Pac also proved reluc- 
tant to switch to a new text size while read- 
ing a page. Our Courier text sample in four 
different font point sizes tripped it up. 

When Text Pac encounters an odd type- 
face or a new text size, it struggles gamely 
and at length. Text Pac labored for more 


than 14 minutes on our test page with Cou- 
rier text over a shaded background. Its 
cryptic on-screen message “Hard to Read 
Page Entered” displays all the while but 
offers no inkling of whether it will succeed 
or fail. Since the result was often unusable, 
we would have liked to have known that a 
lot earlier. 

These are minor grievances, though. 
DEST text scanning is the standard for 
moderately priced OCR. 

PC SCAN 2020 Of the two scanners, 
DEST is justifiably more proud of its PC 
Scan 2020. Despite the 2020’s inability to 
accept other than a single page at a time (an 
automatic document feeder is an option), it 
has some real advantages. 

For those who already work in a crowd- 
ed space, the 2020 slips between a monitor 
and PC system unit without taking any ad- 
ditional desk area. The 2020 doesn’t even 
require the adapter module used by the 
1020. In addition, its 8-bit gray-scale scan- 
ning recognizes 256 shades of gray. The 
2020 correctly interpreted even the 10 per- 
cent gray scale on our test. That makes it a 
superb choice for scanning photographs 
for desktop publishing. 

Keep in mind that 8-bit gray-scale files 
can be huge, though. The scan of our gray- 
scale sample page generated an 8MB file. 

The 2020 uses the same interface card 
and Publish Pac and Text Pac software as 
the 1020, so those aspects of its use are 


identical to the 1020’s. DEST claims that 
the 2020 scans at more than twice the 
speed of the 1020, though. We found an 
increase of more than 20 percent in OCR 
scanning with the 2020, but neither scan- 
ner compared with the fastest OCR scan- 



For those who already 
work in a crowded 
space, the 2020 slips 
between a monitor and 
PC system unit without 
taking up any 
additional desk area. 



ners in our survey. For line-art and dith- 
ered graphics scanning, the 2020 was 
somewhat faster than the 1020 at 300 dpi. 
For gray-scale scanning, it was slightly 
slower, but with much better results. 

Speed is not the 2020’s claim to fame, 
though. Its superior gray-scale scanning 
and space-saving design really make the 
PC Scan 2020 stand apart from the crowd. 
For desktop publishing, that makes it an 
excellent choice. — Stephen Sagman 



Barely noticeable 
as it sits under a 
computer monitor, 
the $2. (XX) DEST 
PC Scan 2020 
accepts and 
returns single 
scanned pages 
through slots on its 
front. Like the 
DEST PC Scan 
1020. it offers an 
optional automatic 
document feeder 
for scanning 
stacLs of pages. 
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The Ultimate Screen Print And Capture Software 



Desktop Publishing 


• At last! Transfer any image into your 
fevorite desktop publisher including 
Ventura Publisher, Aldus PageMaker, 
and Microsoft Word. 

• Convert text screens to graphics for 
use with reports, documents, or 
manuals quickly and easily. 

• Image detail remains sharp and 
clear when converting color images 
into black & white with support for 
up to 256 gray scales. 

• Refine and smooth edges for a look 
that seemed impossible before. 



These images were captured with 
Pizazz Plus, imported into Ventura 
Publisher and printed. 


IBM PS/2 VGA and MCGA 



• Deepen blues, enrich reds, and 
sharpen greens with on screen VGA 
256,000 level color adjustment 
Color images are automatically con- 
verted to gray scales on screen. 

• Go from 4 color printing to 

full color printing with expanded 
printer capability. 

• Automatically convert text screens 
to graphics. 

• No more printer limitations— what 
you see on screen is what you’ll get 
on paper. 


Pizazz Plus printed image from an 
IBM PS/ 2 VGA. 


Professional Printing 


Resolves Incompatibility 


• For a print out that doesn’t look like 
it was created with a computer, make 
circles round and flowers soft with 
the smoothing feature. 

• Choose your own standard of mea- 
surement, whether it’s inches, milli- 
meters, or points. 

• Don’t loose the detail when sizing 
your image up or doym— Pizazz 
Plus preserves proper aspect ratio. 

• Select your print size and position 
on paper to .01". 


SALES 


■“> ' millions 




Jan I'eb Mar A r Ma 


Pizazz Plus printed image from an 
AT&T Truevision TARGA 16. 
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• Connect with over 200 printers— 
that’s twice as many as most 
applications support 

• Capture your screens for easy inter- 
change of popular program file for- 
mats such as Splash! by Spinnaker 
and Publisher’s Paintbrush by Z-Soft. 

• Fully supports hi^ performance 
ima^ display boards such as the 
AT&T TARGA 16, AT&T ICB, 
and ATronics PIB. 

• Works with virtually all PC DOS 
applications. 


Pizazz Plus printed images from an 
IBM EGA. 


Pizazz Plus Compatible Hardware 


IBM PS/2: Models 25 and 30 (MCGA). and Models 50. 60. and 80 (VGA) 
ffiM PC, XT, and AT Display Aslapter Cards; ATI Technologies' EGA Wonder, ATronics 
Professional Image Board (PIB). AT&T Im^e Capture Board (ICB). Truevision TARGA- 16 
Hercules Color Card, Monochrome Graphics Card. IBM Enhanced Graphics Adapter (EGA). Color 
Graphics Adapter (CCA), Monochrome Display Adapter. NEC GB-1 Color Graphics Board. Para- 
dise AutoSwitch EGA. Plantronics PC + Colorplus Graphics Adapter, Qnadram QuadEGA + , 
GuadEGA ProSync, Quadcolor I, (juadcolor n. STB Graphix Plus II, Tecmar Graphics Master. 
Tseng Laboratories EVA. EVA/4%. Vldeo-7 Vega EGA. Vega Deluxe. Vision Technologies 
Vision 16 EV-680 

VGA Compatible Adapter Cards; (ONLY Supported in IBM PS/2 VGA Compatible Modes) AST 
VGA, Compaq VGA. Orchid Designer VGA. Paradise VGA Plus Card, Video-7 VEGA VGA 
AT&T 6300 Display Adapter Cards; Image Capture Board liCB), Truevision TARGA 16. DEB 


(Epson MX-80 Mode). IBM Color Jetprinter. Graphics Printer, PC Color Dot Matrix, ProPrinter, 
ProPrinter XL. Quietwriter 5201-002, IDS Microprism, Prism 80, Prism 132, Infoscrlbc 1200, 
JDL 850, NEC CP6, CP7, LC-800, P2200, P5, P5XL, P5200, P5300, P6, P7, P9XL, Newbury 
Data OSP-2, OSP-3, Oasys LaserPro 810-R. Okidata Laserline 6, Microline 82, 83, 84, 92, 93, 
Microline (Plug&Play) 82. 83. 84. 92. 93 Microline (IBM) 182. 192. 193. Microline 292. 293, 294, 
320, 321. Microline (IBM) 292, 293. 294. 320, 321, 390. 391, 393. Okimate-20, Panasonic KXP- 
1080i, KXP-1091. KXP-1091i, KXP-1092, KXP-1092i, KXP-1093, KXP-1524. KXP-1592, Prto- 
tranlx S7024, S7024C. QMS PS 800, PS 800 Plus. PS 800 H, Qnadram Quadjet, QuadLaser, 
Qume LaserTEN Plus. Seikosha SPC-700, Star Micronics Delta-lO/lS, Gemini-10X/15X, NX- 
10 (IBM). Radix-10/15. SD-10/15 (IBM). SG-10/15 (IBM), SR-10/15 OBM), Ibiidy (Radio Shack) 
CGP-220, Tektronix 4693D, 4695, 46%, Toshiba P321, P321SL. P351, P351C. P351SX, 
P1340, P1351 . Transter 315, Xerox 4020. 


PRINTERS; Adobe Systems PostScript, Alps ALQ200 (18 and 24 pin), ALQ300 (18 and 24 
pin). P2400C (18 and 24 pin), AMT Office Printer. Anadex 9625B. 9725, S7024, 

S7024C. AST TurboLaser/PS. AT&T 477, C. Itoh 1550 Prowriter, 8510, 

8510BPI, 8510SC. C-310 CXP, C-315 CXP. C-715A (LQ-IOOO), CalComp 
ColorMaster, ColorView 5912. PlotMaster, Canon A1210, PJ-1080A. Cen- 
tronics 250. 260. 358. 359. CIE LIPS 10, Citizen MSP-20. MSP-25. DaU- 
prodneto 8000. 8001. 8002, 8010, 8011, 8012. 8020, 8021. 8022. 8050. 

8051. 8052, 8070, 8070 Plus (IBM), 8070 Plus (P-Series). 8071, 8072, M- 
480, P.80. P-132, Diablo C150, Epson DFX-5000, EX-800, EX-1000, FX- 
80. FX-85, FX-86e. FX-lOO, FX-185, FX-286, FX-286e, FX-850, FX- 
1050, GQ-3500. GQ-3500 (1.5Mb), HS-80, JX-80, LQ-800. LQ-850, LQ- 
950, LQ-1000, LQ-1050, LQ-1500, LQ-2500, LQ-2550, LX-80. LX-90, 

LX-800, MX-80 w/Graftrax. MX-lOOw/Graftrax, RX-80, RX-lOO, SQ-2000, 

FuJltsn DL2400, DL2600, DL3300, DL3400, DotMax 24C, DPL24C, 

DX2100. DX2200. Genicom 1000 (Epson), 1000 (IBM), 3310, Hewlett 
Packard LaserJeL LaserJet -r-, LaserJet Series 11, I^ntJet. ThinkJet 



Supports Microsoft Windows Vl.xx and V2.xx. Images courtesy of AT&T and Spinnaker 
Sultware. Pizazz Plus is not copy protected. Memory resident program takes 
as little as 32K. 
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ONLY$ 

•Plus $5.00 ^ 

shipping and handling 


149 .‘ 


00 * 


ORDER 'TOLL FREE NOW! 1-800-433-5201 

Call (508) 433-8464 for hardware not listed, or technical support. 


Application Techniques, Inc. 

10 Lomar Park Drive, Pepperell, MA 014( 


508-433-5201 


MA 01463 
FAX 508433-8466 
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■ DESKTOP SCANNERS 



The solidly 
designed Hewlett- 
Packard ScanJet 
($1,495 without 
software or 
cables) is a flatbed 
scanner with gray- 
scale capability; it 
works with all 
output devices 
supported by 
Microsoft 
Windows. A 
mouse is 

recommended for 
use with its 
scanning 
software. 

Scanning Gallery. 


Hewlett-Packard Co. 

The $1,495 Hewlett-Packard ScanJet is a 
flatbed graphics scanner with gray-scale 
capability. Even with the optional docu- 
ment feeder, it maintains a low, flat design 
the size of a page plus a couple of inches all 
around and just a few inches tall. This de- 
sign wastes a lot of desk space but is easy 
to work with. 

As with the LaserJet printer line, this 
Hewlett-Packard product appears to share 
the engine and casing of its Canon counter- 
part, the IX-12F. The two use different in- 
terfaces and software, however. 

Most software packages that directly 
control scanners support the Canon IX- 12 
(not the IX- 1 2F) , making it more or less an 
industry standard. The Hewlett-Packard 
ScanJet, however, has quickly picked up 
support from many packages and carries 
Hewlett-Packard’s highly regarded name. 
With HP’s usual aggressive marketing and 
pricing policies, it is certainly a major 
player in the market. 

TESTING THE SCANJET The ScanJet 
handled all our tests without a glitch, scan- 
ning the pages from edge to edge. It re- 
turned circles after scanning circles, and 
offered four kinds of dithering or true gray- 
scale support for the photo and gray-scaJe 



^FACT FILE 


Hewlett-Packard ScanJet 

Hewlett-Packard Co. 

193 10 Pnineridge Ave. 

Cupertino, CA 95014 

Call your local HP sales office 

List Price; S 1 ,495; interface card, cabling, 
and Scanning Gallery software. S495; Auto- 
matic Document Feeder, $595, 

Requires: Scanning Gallery requires 384K 
RAM, hard disk, DOS 2.0 or later. 

Supports: All graphics cards, printers, and 
pointing devices supported by Microsoft Win- 
doM’S. 

In Short: This gray-scale graphics scanner 
comes with limited graphics software that 
mns mdet Microsoft Windows. It has only 16 
gray levels but is 300-dpi sharp. The HP 
ScanJet's excellent quality, solid design, and 
great support make it a top choice among flat- 
bed graphic scanners. 
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chart. The ScanJet is a 4-bit scanner, rec- 
ognizing 16 levels of gray — the minimum 
for a scatuier that claims to support gray 
scale. And while quality of the scanned 
gray-scale images is very good, it won’t 
touch that of scanners witfi 64 gray levels. 

Seaming Gallery, the software provid- 
ed with the ScanJet, runs under Microsoft 
Windows (using a runtime version). It 
therefore will work with all output devices 
supported by Windows, including most 
major printers and plotters. It also supports 
many input devices, including mice and 
lightpens. While not required, a mouse is 
helpful and should be considered if the 
Windows software will be used frequently. 

The limited graphics editing features 
are cut, paste, copy, and crop. If you want 
to do more with the images than that, 
you’ll need a real graphics or desktop pub- 
lishing package. It’s no problem, though, 
even if the program that you want to use 
doesn’t directly support the ScanJet. 

Scanning Gallery exports files in 
Microsoft Paint (.MSP), PC Paintbrush 
(.PCX) and GEM (.IMG) formats as well 
as the usual TIFF format used by most 
scanners. It also supports a compressed 
TIFF format, which saves disk space but 
increases load time. 

NO PARTIAL PAGE SCANS You can’t 
specify a partial page scan area up front; 
instead, you have to scan the entire page in 


Preview Scan, then define a smaller scan 
area by drawing a box around it. While this 
is not difficult to do, it is often a frustrating 
extra step. When the image you’re scan- 
ning begins at the top-left-hand comer of 
the page or when you know its exact loca- 
tion on the page — and already know its di- 



mensions — it would be easier to just type 
in a couple of numbers. 

While documentation for scarmers is 
not usually good or bad enough to deserve 
mention these days, Hewlett-Packard’s is 
an exception. Well organized and thor- 
ough, it offers a tutorial on Microsoft Win- 
dows, instructions for loading a scarmed 
image into Aldus’s PageMaker, and plen- 
tiful pictures, helpful hints, and cross-ref- 
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Tandy 


Get the power 
and performance 
of Intel’s 80386 
...at 20 MHz. 


ihe 

rin I ® 

undy 

4000 IX 





To streamline your heavy business 
workload, turn to the Tandy 4000 LX. 
With its 32'bit Intel® 80386 micro- 
processor operating at 20 MHz, the 
4000 LX delivers new performance to 
database management and sophisti- 
cated computet-aided design. 

Two megabytes of zero wait -state 
memory make the 4000 LX teady to 
use with MS® OS/2, as well as MS- 
EXDS® software. With this much 
memory standard, the Tandy 4000 LX 
is also ready to use as the hub of a 
powerful multiuser office system run- 
ning SCXD“ XENIX® software. And as 


a network file server in a 3Com® 
workgroup, the 4000 LX provides 20 
MHz performance for exceptionally 
high-speed data transfer. 

The Tandy 4000 LX is highly ex- 
pandable. Three front -panel device 
slots and eight expansion slots give 
powet users thi flexibility needed in 
configuring the optimum system. 

The Tandy 4000 LX complements 
our Tandy 4000 — a 386" machine op- 
erating at 16 MHz. The one-megabyte 
Tandy 4000 is the cost-effective solu- 
tion for many of today’s most high- 
performance applicatiorrs. 


The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 

PiT* •r- r, -i.'J 

Send me a 1989 RSC-20 

computer catalog. i .4 

Mail to; Radio Shack. Oapt B9-A-742 
^ 300 One Tandy Cantar. ^rt Worth. TX 76102 .|l 

^ Name ^ 

r Company , . 

^ Address 

City State |j| 

p. ZIP Phone !S| 

_ tJI 

Radio /haeK 


Tandy Computers: Because there is no better value ™ 


InM/ta. TM and asemi MM Cora. MS. MS-DOS «)dXENIX/F^.TMMkr 08 oflCorp. f^OlUIPI ITPR OPIVITPRQ 

SC07WTheS«i Cruz Opefidon.SCom/HaB.TM 3Com Corp. V^VIVIr W I CR OdV I I.RW 

A DIVISION OF TANDY CORPORATION 
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Output Tests: Desktop Graphics Scanners 



W ith graphics scanners, you can produce optimal output by using 
either the best dithering algorithm available or the maximum 
number of gray levels. The penalty you'll pay is In tile size, with better 
output yielding the largest files (the Kurzwell K-SOOO gray-scale 
Image was 1 1 MB). Given the 32MB limits of DOS 3.3 disk partitions, 
you might not be able to store more than two or three such high-end 
Images at once. 


Original halftone Original line art 

Original gray-scale Image 
(60 and 60 percent black not shown) 



AVR .302 




DEST PC Scan 1020 



DEST PC Scan 2020 



Hewlett-Packard ScanJet 



Microtek MSF-300G 




$995 


300 dpi 


Chinon DS-3000 


Microtek 
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Three graphic images were selected to test the acuity of the current crop of 
desktop scanners: a 4- by 5-inch black-and-white photo with a fuR range of 
random gray tones; a page with two gray scales (ha^ng sections of 10, 20, 30. 
40. 60, and 60 percent black) positioned along its outer edges and a solid black 
stripe running vertically between them; and a piece of Hne art consisting of four 
concentric tirdes superimposed on a full-page grid of l-pica blocks. 


Although the images were scanned at both the highest and lowest 
resolutions available from the scanner software, only the highest-resolution 
results are presented hers. The legend above each image indicates the price of 
the scanner (complete with software) and the resdution at which the images 
were scanned (the scanner's hi-res setting). 


Microtek MSF-400G 



Mitsubishi Handheld Image Scanner 



Ricoh RS320 



Saba PageReader 




ShapeScan SS-300-t- 








1 



- 1 - 




1 


SI. 290 


300 dpi 


Datacopv 730GS 




Kurzweil K-5000 
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■ DESKTOP SCANNERS 


The $3,995 
Microtek MSF- 
4(K)G. Microtek's 
top of the line, 
gives you 400-ttot‘ 
per-irtch resolution 
and 256 shades of 
gray. All three 
M icrotek models 
are excellent buys 
and. because they 
use the .same 
hoards and 
cables, are 
interchangeable . 



erences. The optional $595 Automatic 
Document Feeder can automatically load 
roughly 20 sheets of paper, any size from 
5 '/ 2 -inch square to legal. It worics smooth- 
ly, and you should strongly consider it if 
most of your scanning work will be multi- 
ple-page documents. 

The Hewlett-Packard ScanJet is avail- 
able with interfaces for the XT/AT bus, the 
PS/2 Micro Channel bus, and the Macin- 
tosh. While the graphics software that 
Hewlett-Packard provides does little but 
cut, paste, and print, it does those things 
well. You can always use a third-party 
package if your needs are greater. 

Scaiming is limited to 16 gray levels, 
but these are 300-dpi sharp, and images are 
re-created faithfully. With its excellent 
quality, solid design, and great support, 
the Hewlett-Packard ScanJet is a top 
choice among flatbed graphics scan- 
ners. — Philip F. H. Rose 

Microtek Lab Inc. 

Welcome to the boutique. Microtek Lab 
specializes in PC-based scanning and sells 
an increasingly complete line of scanning 
devices and software. But rather than tout 
its newest and greatest products as the an- 
swer for all power users or aspirants, Mi- 
crotek takes a refreshing applications-ori- 
ented approach to marketing its wares. 

Both Microtek’s literature and repre- 
sentatives focus on user output. If, for ex- 
ample, the highest-resolution device you’ll 
be printing on is a standard 300-dot-per- 
inch laser printer, Microtek suggests you 
not worry too much about gray-scale levels 
or scanning resolutions beyond 300 dpi, 
and stick with one of the company’s less- 
powerful machines. Normal laser printers 
can’t take full advantage of gray-scale im- 
ages anyway — in fact, they often produce 
better output from dithered single-bit im- 
ages. 

Microtek itself offers an answer to 
those who use 300-dpi lasers and need 
higher-quality output but are on relatively 
restricted budgets: a board-and-software 
combination, the GLZ, that for about 
$3,000 increases the potential gray-scale- 
output capabilities of 300-dpi laser printers 
to publication-quality levels. The board, 
combined with new gray-scaled editing 
software, takes you a giant step toward to- 


tal desktop image independence. 

Such lofty performance levels, howev- 
er, are unnecessary and too costly for the 
more-typical users who need quality image 
scanning for something a step or two be- 
low magazine quality. 

MICROTEK TRIPLETS The three 
units reviewed here, the Microtek MSF- 

300G, the MSF-400G, and the MSF- 
300Q, represent three levels of flatbed 
high-resolution gray-scale scanning. Other 
than price, the only differences among the 
units are resolution and number of gray- 
scale levels. The two 300 units have a 
maximum resolution of 300 dpi while the 
400 model offers 400 dpi. The Q model 
can read 64 levels of gray scaling, while 
the G’s handle up to 256. 

The capacities of the scanners, then, in 
ascending order of power (and price) are 
the 300-dpi, 64-gray-scale-level MSF- 
300Q for $2,495; the 300-dpi, 256-gray- 
scale-level MSF-300G for $3,495; and the 
priciest unit, the $3,995 MSF-400G, 
which scans up to 256 gray-scale levels 
and can read at resolutions of up to 4(X) 
dpi. Even the least-expensive of these ma- 
chines is not a trivial purchase, so it makes 
sense not to overbuy. Just to complete the 
model designation translation, the letters 
MSF stand for Microtek Scanner Flatbed; 
their pull-through scanners ate designated 
by MS alone. 


NEARLY IDENTICAL The differences 
end there: beyond resolution and gray 
scale, these th^ units are identical, with 
the same cases, interface boarrls, cables, 
and software. This means little to you if 
you’ll be buying only one scanner; howev- 
er, if you need several units for a range of 
purposes and performance levels, it’s a 
significant advantage that the board and 
cord, as well as the software, are inter- 
changeable. 

The MSF case takes up a fair amount of 
space, being approximately 2 feet deep 
and a little over 1 foot wide. At only 5'/5 
inches high, they don’t need much over- 
head space, but because they’re flatbed 
models, you need enough clearance to 
raise the cover and to properly position 
your original on the scanner bed. 

The half-length interface card fits in 
any 8- or 16-bit slot. Installing the hard- 
ware and software is no big deal, although 
the 13 program disks can be daunting. You 
cannot select interrupts and there’s no poll- 
ing, but you can elect whether to use a 
DMA ch^nel to select the device’s mem- 
ory address. The scanner setup can be 
changed easily by software at any time, 
even while running either of the standard 
graphics-image scatming programs. 

SOFTWARE MAKES IT HAPPEN 

Each of the reviewed units comes with the 
programs EyeStar Plus and PC GrayScan. 
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Just one memory module solves supply, capacity 
and space problems with one megabit technology 



2MB to SMB of hardware EMS memory in a single slot. 


here's no waiting for this zero wait-state 
expansion memory board. Using one meg- 
abit DIP RAM elements, the JustRAM/ATZ 
is available now! 

The densely populated JustRAM/ATZ packs from 
2MB to SMB of RAM memory in a single AT* slot. 
The low-proflle design leaves adjacent slots free. 

Utilizing true hardware EMS expanded memory, 
the JustRAM/ATZ can outperform software emula- 
tion of EMS by 80 to 1, Ask 
before you buy; insist on 
hardware EMS memory. In 
addition to expanded mem- 
ory, JustRAM/ATZ may also 
be configured as extended 
memory, as backfill for con- 
ventional memory, or as a 
combination of the three 
types. 

Standard software de- 
livered with the 
JustRAM/ATZ includes a 
LIM/EMS 4.0 expanded 
memory driver, a RAM 

'*Ju9tRAM, MicroFrame and Conrtect are trademarks ol Monolithic Systems Corporation 
'AT and PS/2 are trademarks ot International Busirtess Machirws Corporation 


disk driver, a disk caching driver, a print spooler, 
diagnostics and other utilities. 

On-board switches allow easy user selection of 
the I/O addresses used for expanded memory 
operation, the starting address for extended 
memory operation, capacity settings and backfill 
options. 

A leading manufacturer of computer hardware 
since 1969, MSC also builds MicroFrame 386™ 


JustRAM Hardware EMS Memory 
Outperforms Software Emulation 80 to 1 

300 

250 

200 

150 

100 


50 


3 Seconds 

/ 7 


Hardware EMS Software Emulation 



Comparison based on a test program designed to simulate 
a large database sort. The test was devised and conducted by 
PC Magazine. (See "Expanded Memory Emulators” March 31. 1987.) 


motherboards, Connect™ 
serial port expansion boards 
and other hardware to 
further enhance AT and 
PS/2* performance. 

Call or write today: 

1-800-525-7661 

MonditKic 

'4)/tenn; corp 
7050 South Tuscon Way 
Englewood, CO 801 1 2 USA 
(303) 790-7400 
FAX: (303) 790-7118 
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Choose tite Best! 


IQ Engineering’s 
Super Cartridge 1 



Awarded *'The Best of 1988” 
in printer fonts by PC Magazine. 

January 17. 1969 


Now there’s Super Cartridge 1 Enhanced to bring your 
HP LaserJet Printer to its fullest c^5)ility with the highest quality fonts. 



Contact your dealer or call us at 408- 734-1161 for more information. 


Super Cartridge 1 

■ 97 % of all standard cartridge fonts in one cartridge 
Including: • 14 and 16 point Presentation fonts 

• Linedraw fonts 

• Math fonts 

• Legal fonts and much more 

■ Tbtally compatible with all models of the HP La^rjet 
Printer family 

■ Outstanding documentation and wide suppor 

Super Cartridge 1 Enhanced 

■ Adds over 100 soft fonts ^ 

Including; • 24 and 30 point Presentatioinonts 

• All Tax Cartridge fonts 

• Full Roman-8 symbol set with all 
European language characters 

• All bar codes, OCR-B and much more 

■ Compatible with all i^^ls of the HP 
LaserJet Printer toily whid^ accept 
downloadable solHonts - 

■ Outstanding documetuMm and 
wide support 


Th« Supar Cartridga • Prom IQ Enginaaring • Tha Smart Choica 

IQ Engineering • EO. Box 60955 • Sunnyvale • CaliJDmia 94086 • (408) 734-1161 

>^Ca w Qiaai? fci g n Mna | M«TMMatn<l} l iigaann t VaMlMtlam'hiaaatooftwHmaBfittadCaapaiy 
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Microtek MSF-300G 
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Microtek MSF-300Q 
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Microtek MSF-400G 
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These programs are almost identical, the 
major difference being that PC GrayScan 
is the one to use for gray-scale scanning. 
Both also work within Microsoft Win- 
dows. If you don’t already own Windows 
(Version 2. 10 or later) a runtime version of 
that graphical operating environment is in- 
cluded. 

Because the Microtek scanners are con- 
trolled by Windows, they work with all 
VVindoH’s-supported video cards and print- 
ers . You can mn both EyeStar Plus and PC 
GrayScan without a mouse, but you won’t 
be able to perform all of the functions of 
the software; if you don’t have a Micro- 


soft-compatible mouse, you should get 
one and use it with these units. 

We tested the Microtek scanners only 
for graphics scanning. The company sells 
ReadRighi, a topological OCR software 
package, and the units will work with a 
number of other OCR programs. But be- 
cause the OCR software is all provided by 
third-party companies, we stuck with 
graphics scanning. According to the ven- 
dor, EyeStar Plus and PC GrayScan will 
be combined into one package fairly soon, 
but for now you need to use PC GrayScan 
if you want to read gray scales. 

The Microtek scanning software uses a 
two-window approach; “window,” in this 
case, refers to scale of view. The Reduced 
View window, which by default is in the 
foreground, displays the entire scanned 
image. Normal View, in the background, 
is a dot-for-dot representation of the im- 
age — the equivalent of looking at the im- 
age under a magnifying glass. In Normal 
View you can display only a small portion 
of a scanned image at a time, but it’s here 
that you can use the software’s impressive 
selection of editing tools. 

Before you scan, you can set resolu- 
tion, scaling, brightness, contrast, and 
scatming mode and select from 12 differ- 
ent halftone patterns if you are using that 
mode. Microtek also lets you customize 
your own halftone pattern for different 
grains and effects. And you can set scan- 
ning speed from five different settings; the 
slower settings are advisable for tougher 
scatming jobs. 

All of our testing was done with scan- 
ning velocity at the default medium set- 
ting. In order to choose just a part of an 
original for scanning, you can set coordi- 
nates or, more easily and perhaps more ac- 
curately, do what’s called a prescan — a 
quick scan of the original — and then use a 
box tool to mark on the display screen the 
portion of the original you want to scan at 
higher resolution. 

Once an image is scarmed (and they all 
looked great on the test machine’s EGA 
display screen), you can use the editing 
tools to spiff things up. The tools in PC 
GrayScan and EyeStar Plus are almost 
identical, with the exceptions that you can 
only manipulate individual bits in EyeStar 
Plus and that resizing takes place before a 
scan with EyeStar Plus and after a scan 
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Microtek Lab Inc. 

680 Knox Si. 

Torrance . CA 90502 
(800)654-4160 
(213)321-2121 inCA 

Microtek MSF-30(K; 

List Price: With interface card, cables, and 
EyeStar Plus and PC GravSean software. 
S.3,495, 

Requires: 640K RAM. harddisk drive with 
at least 2.5MB free space, a Microsoft Wirt- 
dowj-compatible mouse, a W/ru/oM’s-sup- 
ported prinier(if hardcopy is desired), DOS 
3.0 or later. 

Supports: All hardware supported by Micro- 
soft Windows. 

In Short: A versatile 300-dpi, 256-grdy- 
.scale-lcvel. flatbed scanner that includes two 
powerful Windows-bd&ed graphics scanning 
programs. A first-rate scanner whose soft- 
w are gives you uncompromising control over 
scanned images, including editing the pattern 
of scanning dots. Best for users with mixed 
low- and high-resolution output needs. 
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Microtek MSF-40(K; 

List Price: With interface card, cables, and 
EyeStar Plus and PC GrayScan software, 
$3,995. 

Requires: 640K RAM. hard diskdrive with 
at least 2.5MB free space, a Af/rrojo^ Win- 
f/oM’i-compatible mouse, a Windows-s.\ip- 
ptxted printer (if hardcopy is desired). DOS 
3.0or later. 

Supports: All hardware supported by Micro- 
soft Windows. 

In Short: The Microtek MSF-400G is simi- 
lar to the MSF-300G, adding the ability to 
work at resolutions up to 400 dpi with up to 
256 levels of gray scale. Best used by people 
who wilt be using output devices with greater 
resolution than most starulard laser printers 
offer. 

CIPCLE 427 (3N REAPER SERVICE CARO 

Microtek MSF-300Q 

List Price: With interface card, cables, and 

EyeStar Plus and PC GravSean software. 

$^495. 

Requires: 640K RAM. hard disk drive with 
at least 2.5MB free space, a Microsoft Win- 
rfoH’5-ct>mpaiible mouse, a Windows-stxp- 
ported printer(if hardcopy is desired). [>OS 
3.0 or later. 

Supports: All hardware supported by Micro- 
soft Windows. 

In Short: The OIK to buy if most of your out- 
put is on a laser printer. It produces more than 
up to 64 levels of gray, scaled at resolutions 
up to 300 dpi. 

CIRCLE 4t$ON READER SERVICE CARD 
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Desktop Scanners: Summary of Features 

(Products listed In ascending price order for hardware/software combination tested) 


T he following commentary analyzes some 
of the terms In this table of features. The 
phrases In bold type are listed In the same 
order as In the left-hand column of the table. 

Number of bits per pixel A graphics scanner's 
number of bits per pixel is geometrically related to the 
number of gray-scale gradations it permits. A 4-bH 
scanner permits 16 levels of gray (2*). a 6-bit scanner 
can accommodate 64 levels of gray (2*). and an 8-bit 
scanner is capable of reproducing up to 256 levels of 
gray (2*). 

Paper path There are two main "document feed 
path" conrigurations for nonflatbed scanners. One is 


the C path, where, as die name implies, an original 
page is fed into the scanner horizontally, travels for- 
ward a short distance, and then curves up or down 
and around back along a parallel entry path across 
the scanner optics. The other design, an L path, is a 
vertical feed arrangement that drags the original into 
a horizontal path across the scanner optics. 

Paper handlir>g In some cases, the use of 
an automatic document feeder (AOF) allows larger 
sheets of paper to be accepted. 

Interface characteristics Address selection and 
interrupts play a large role in configuring your sys- 
tem. Current AT and 80386 specifications (without 


separate driver routines) allow for very limited inter- 
face-board interrupt lines and addressing space. Of 
toe 16 possible interrupts, only IRQ4(COM1), tR03 
(COM2). IRQ5 (LPT2), and IRQ7 (LPT1 ) can be 
used— and even then, only at the expense of toe 
devices that would nonnally use the interrupt you've 
chosen. 

Adjustabla/automatic ditherirtg Dithering trans- 
lates toe realm of gray tones into the strictly black- 
and-white dot environment of a printer. The scanner 
software adjusts the density of black dots within a 
given section of the scanned image so that it can 
appear to be at any of toe available levels of gray. For 
most projects, automatic dithering will work quite 



Mitoubishl 

CMnon Handheld Im- 

DS-3000 age Scanner 

CNnon Mitsubishi 

America inc. Electronics 

SbapeScan 
SS-300 -t- 
Shape Inc. 

Saba 

PageReader 

Saba Ibch- 
nologies 

Panasonic 

FX-RSSOS Ricoh 
Panasonic R8320 
Industrial Co. Ricoh Corp. 

Howlen- 
Panasonlc Packard 
FX-RS506 ScanJet 
Panasoruc Hewlett- 
Industrial Co. Packard Co. 

HARDWARE 

1 $995 

$995 

$1,290 

$1,295 

SI, 499 

$1,499 

$1,899 

$1,990 

Oimtnaions (HWD, Including paper feed, In 

12AX13.3 

4x12.5x78 

10.5x13 

7x13J 

5.5x13.5 

3.7x114 

53x13.5 

33x14.5 

Inches) 

xtta 


xt3.5 

x1t3 

X20.5 

X19.4 

xa03 

X22.4 

Phyefcetcepabllltiee 

Graphics scanner (number of bits per pixel) 

•(1) 

•(1) 

•(1) 

•(1) 

•( 4 ) 

•( 4 ) 

•(4) 

•(4) 

Ibxt scanner 

• 

o 

• 

• 

O 

O 

O 

O 

Footprint (W X D, in Inches) 

13.3x11.8 

12.5x78 

10.5x13 

13.3x11.3 

12.5x18.5 

114x19.4 

12.5x18.5 

14.5x22.4 

Penal controia 

fWaotutton. 
oontrast. spew 

Contrast 

i 

Density 

nesokition. 

conbast 

None 

Brightrwss. 

contrast 

None 

None 

Paper path 

Flatbed 

Lpato 

Flatbed 

Lpato 

Flatbed 

Flatbed 

Flatbed 

Flatbed 

Paper handling 

Maximum size sheet (inches) 

6.5x11 

8.5x14 

8.5x14 

8.5x14 

6.5x14 

8.5x11 

8.5x14 

83x11 

j^Mwnh 

Minimum size sheet 

None 

3.2x5 

None 

3.5 X 3.5 

None 

None 

None 

5.5 X 5.5 

MuWple-part forms accepted 

• 

• 

• 

• 

• 

• 

• 

• 

tnterfece 

Proprietary interface card 

• 

• 

• 

• 

• 

• 

• 

• 

Serial communications 

• 

O 

o 

o 

o 

O 

o 

• 

Parallel communications 

0 

0 

o 

o 

o 

• 

o 

• 

SCSI communicallons 

O 

o 

o 

o 

o 

o 

o 

• 

Interface charectertatica 

Board size 

Half 

Full 

HaN 

HaK 

Full 

Half 

Half 

Fu« 

Selectable Interrupts 

• 

• 

O 

• 

o 

• 

O 

• 

Address selection 

• 

• 

• 

• 

• 

• 

• 

• 

1 SOFTWARE 

1 








Memory-reeldent 

O 

O 

O 

O 

O 

O 

o 

o 

Stand-alone software 

• 

• 

• 

• 

• 

O 

• 

• 

Thkd-party software Included 

R^adRight 

None 

None 

None 

None 

ScanDo 

None 

None 

Help Information on paper 

O 

• 

• 

• 

O 

• 

O 

O 

Or>-acreen help 

O 

• 

O 

• 

O 

O 

O 

• 

Context-sensitive help 

O 

• 

O 

• 

O 

o 

O 

• 

Software drivers 

Mouse 

O 

• 

o 

O 

• 

• 

• 

• 

Keyboard 

• 

• 

• 

• 

• 

o 

• 

• 

Light pen 

0 

0 

o 

0 

0 

o 

o 

• 

Graphics taMet 

o 

o 

o 

o 

0 

0 

o 

• 

Software capabllitlea 

Adjustable size/position of scan window 


•/# 



•m 

•m 



Adjustable/automatic dithering 

om 

om 

om 

cvo 



•m 



—Editor^ Choice 0—^ O— No N/A’—Not applicable: this product does not provide text scanning. N^A^ — Not applicable: this product does not provide graphics scanrtlng. 
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rrrn Desktop Scanners: Summary of Features 

i U M (Products listed in ascending price order 

U|L^ for hardware/software combination tested) j|,^ MItsabIshI 






Htwitn- 


DS-3000 

Chinon 
America Inc 

sgt Scsnner 

Mitsubishi 

Electronics 

ShipeScin 
SS-300-F 
Shape Inc. 

Saba 

PageReadsr 

Saba Tech- 
nologies 

FX-RS505 Ricoh 
Panasonic R8320 
Industrial Co. Ricoh Corp. 

FX-R8506 ScanJat 
Panasonic Hewlett- 
Industrial Co. Packard Co. 

■ SOFTWARE 

$995 

$995 

$1,290 

$1,295 

$1,499 

$1,499 

$1,699 

$1,990 

Color recognition 

• 

• 

0 

o 

O 

O 

O 

o 

Font mat^ng/feature recognition 

om 

N/A’ 

•/o 

•/o 

N/A* 

N/A* 

N/A' 

N/A' 

Range o( font sizes (points) 

6-12 

N/A* 

8-14 

6-24 

N/A’ 

N/A’ 

N/A’ 

N/A* 

Font families must be prefoaded 

• 

N/A’ 

• 

O 

N/A’ 

N/A* 

N/A’ 

N/A' 

Mixed text and graphics on same page 

O 

N/A’ 

0 

o 

N/A’ 

N/A’ 

N/A’ 

N/A’ 

Ibxt editor/graphics editor 

cvo 

0/0 

•/• 

0/0 

ao 

OO 

om 

om 

QraphleaetMng 









Manipulate bits/blocks 

ao 

om 

•/• 

OK) 

0/0 

•/• 

OK) 

om 

Resize image 

o 

m 

• 

o 

o 

• 

• 

• 

Cut and paste 

o 

o 

• 

o 

o 

o 

• 

• 

Copy select area 

o 

• 

• 

o 

• 

• 

• 

• 

Paste into select area 

o 

0 

• 

o 

0 

o 

o 

e 

Rl with solid 

o 

0 

• 

o 

0 

• 

• 

O 

Fil with fixed pattern 

o 

o 

• 

o 

o 

• 

o 

o 

Rl with selectable pattern 

o 

0 

• 

o 

o 

o 

o 

o 

Draw lines 

o 

0 

• 

o 

0 

o 

o 

o 

Draw figures 

0 

0 

• 

o 

0 

o 

o 

o 

Enter and modify text 

0 

0 

• 

o 

0 

o 

o 

o 

Rotate axis 

0 

e 

• 

o 

0 

o 

o 

o 

Scale axis 

o 

0 

o 

o 

0 

o 

o 

o 

Pick up colors or shades from Image 

o 

o 

a 

o 

0 

e 

o 

o 

Predefined colors or shades 

0 

o 

• 

o 

0 

o 

o 

o 

User-defined colors or shades 

0 

0 

• 

o 

0 

o 

o 

o 

Enhancement support 









Boldface 

o 

N/A’ 

o 

o 

N/A* 

N/A’ 

N/A* 

N/A* 

Italic 

o 

N/A’ 

o 

o 

N/A* 

N/A’ 

N/A* 

N/A* 

Superscfipts/subacrlpts 

o 

N/A’ 

o 

o 

N/A’ 

N/A’ 

N/A’ 

N/A* 

Underline 

o 

N/A’ 

o 

o 

N/A’ 

N/A’ 

N/A’ 

N/A' 










I OUTPUT 









Hardcopy output 









IBM 51S2 Graphics Printer 

o 

0 

o 

o 

O 

• 

O 

• 

HP LaserJet 

o 

0 

o 

o 

O 

• 

o 

• 

PostScript printer 

o 

0 

o 

o 

o 

• 

o 

• 

RIe save characteriatica 









Spaces converted to tabs 

o 

N/A* 

o 

• 

N/A* 

N/A’ 

N/A’ 

N/A’ 

Hard carriage returns inserted (or removed) 

• 

N/A* 

• 

• 

N/A’ 

N/A’ 

N/A’ 

N/A’ 

Paragraph markers inserted 

e 

N/A* 

o 

• 

N/A’ 

N/A' 

N/A* 

N/A’ 

Programmable character substitution 

0 

N/A’ 

0 

• 

N/A’ 

N/A’ 

N/A’ 

N/A’ 

Programmable Ime spadrig 

o 

N/A’ 

o 

• 

N/A’ 

N/A’ 

N/A’ 

N/A’ 

Rie save format 









Microsoft lAford 

• 

N/A’ 

o 

• 

N/A’ 

N/A’ 

N/A’ 

N/A’ 

WordPerfect 

• 

N/A’ 

• 

• 

N/A’ 

N/A’ 

N/A* 

N/A’ 

WordStar 

• 

N/A’ 

• 

• 

N/A* 

N/A’ 

N/A’ 

N/A* 

ASCII 

• 

N/A’ 

• 

• 

N/A’ 

N/A* 

N/A* 

N/A’ 

DCA 

o 

N/A* 

• 

o 

N/A’ 

N/A’ 

N/A* 

N/A’ 

.COM 

o 

o 

0 

o 

o 

o 

O 

o 

.DRW 

o 

0 

o 

o 

O 

o 

O 

O 

.IMG 

• 

o 

0 

o 

0 

O 

O 

• 

.MSP 

o 

o 

0 

o 

0 

• 

• 

• 

.PCX 

• 

• 

• 

• 

• 

• 

• 

• 

PIC 

o 

o 

o 

e 

0 

O 

o 

0 

TIFF 

• 

• 

0 

• 

e 

• 

• 

• 

Proprietary 

o 

• 

0 

o 

0 

o 

O 

o 

Other 

Several WP 
lormats 

None 

Norte 

None 

.PCC 

Compressed 

TIFF 

.PCC, com- 
prMsedtiFF 

Compressed 

TIFF 

1 — EdHorV Choice • — Ws 0 — No N/A* — Not applicable: Ihts product does not provide taxi scanning. 

N/A^— Not applicabie: this product does not provide graphics scanning. 
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is 

Pentax Canon 

SS-A4301 Image 

DEST Image DEST Scanner 

PC Scan Scanner PC Scan IX-12F 

2020 Pentax 1020 Canon 

DEST Corp. TekrK>logies DEST Corp. USA Inc. 
$2,000 $2,195 $2,250 $2,335 

Microtek 

MSF300Q 

Microtek 

Labinc. 

$2,495 

Datacopy 

730GS 

Xerox 

imaging 

Systems 

$2,690 

AVR-302 

Advanced 

Vision 

Research 

$2,695 

AT&T 

Overview 

Scanner 

AT&T 

$3,050 

CompuScan Microtek 
PCS MSF'300G 

CompuScan Microtek 
Inc. Lab Inc. 

$3,495 $3,495 

Microtek 
MSF-400G 
Microtek 
Lab Inc. 
$3,995 

Kurzwell 

Discover 

7320 

Models 

Xerox 

Imaging 

Systems 

$4,995 

[it 

Kurzwell 

K-5000 

Xerox 

Imaging 

Systems 

$15,950 

O 

o 

o 

o 

O 

• 

• 

O 

U 

o 

O 

• 

O 

WO 

•/o 

•/o 

0/# 

N/A* 



N/A* 

WO 

N/A* 

N/A* 

om 

0/# 

8-12 

6-24 

8-12 

6-12 

N/A* 

10-18 

0-20 

N/A* 

10-12 

N/A* 

N/A* 

8-24 

6-24 

o 

• 

o 

O 

N/A* 

• 

• 

N/A* 

O 

N/A* 

NA* 

o 

0 

• 

• 

• 

N/A' 

N/A* 

O 

• 

N'A* 

N'A' 

N/A* 

N/A* 

N/A’ 

• 


Of 


OK) 

om 

oo 


om 

oo 

om 

om 

oto 

ora 




N/A^ 

• • 

•/o 


•m 

N/A' 



N/A’ 

OK) 

• 

o 

• 

NA» 

• 

• 

• 

• 

N/A’ 

• 

• 

N A’ 

• 

• 

o 

• 

NA^ 

• 

• 

• 

• 

N/A’ 

• 

• 

N'A’ 

o 

• 

o 

• 

N/A' 

• 

• 

• 

• 

NA’ 

• 

• 

N/A’ 

o 

• 

o 

• 

N/A» 

• 

• 

• 

• 

N/A’ 

• 

• 

N/A’ 

o 

• 

o 

• 

NA* 

• 

o 

• 

• 

N/A' 

• 

• 

N/A’ 

o 

• 

o 

• 

N'A^ 

• 

o 

• 

• 

N/A’ 

• 

• 

N/A’ 

o 

• 

o 

• 

N/A» 

• 

o 

• 

• 

N/A’ 

• 

• 

N/A’ 

o 

• 

o 

• 

N/A' 

• 

o 

• 

• 

N/A’ 

• 

• 

N'A’ 

o 

• 

o 

• 

N/A» 

• 

• 

• 

• 

NA' 

• 

• 

N/A’ 

o 

• 

o 

• 

N/A^ 

• 

0 

• 

• 

NjA’ 

• 

• 

N/A’ 

o 

• 

• 

• 

N/A’ 

• 

0 

• 

• 

NA’ 

• 

• 

N/A’ 

o 

O 

o 

o 

NA’ 

• 

o 

o 

• 

N/A’ 

• 

• 

NA’ 

• 

• 

o 

• 

N'A’ 

o 

o 

o 

o 

NA’ 

o 

o 

NA’ 

o 

• 

o 

• 

N/A’ 

0 

o 

• 

• 

NA’ 

o 

o 

N/A’ 

o 

• 

o 

• 

N-A’ 

0 

o 

• 

• 

NA’ 

o 

o 

N A’ 

o 

o 

o 

o 

O 

N/'A* 

0 

o 

N/A* 

O 

N/A* 

NyA* 

O 

o 

0 

o 

o 

o 

N/A* 

o 

o 

N/A* 

0 

N/A* 

NA’ 

o 

o 

o 

o 

o 

o 

N'A* 

0 

o 

N/A* 

o 

NA* 

N'A* 

o 

o 

o 

o 

o 

o 

N/A* 

0 

o 

N/A* 

o 

NA* 

N/A* 

o 

o 


o 

o 

o 

o 

• 

• 

• 

• 

o 

• 

• 

o 

o 

o 

o 

o 

o 

• 

• 

• 

• 

o 

• 

• 

o 

o 

o 

o 

o 

o 

• 

• 

• 

• 

o 

• 

• 

o 

o 

• 

o 

• 

o 

N/A* 

O 

o 

N/A* 

• 

N/A* 

N/A* 

• 

• 

o 

• 

o 

• 

N/A* 

• 

• 

N/A* 

• 

N/A* 

N/A* 

• 

• 

• 

• 

• 

o 

N/A* 

• 

o 

N/A* 

• 

N/A* 

N^A* 

• 

• 

o 

o 

o 

o 

N/A* 

• 

• 

N/A* 

o 

N/A* 

N/A* 

o 

• 

o 

o 

0 

o 

N/A* 

o 

o 

N/A* 

• 

N/A* 

N/A* 

o 

• 

• 

o 

• 

• 

N/A* 

• 

o 

N/A* 

• 

N/A* 

N/A* 

• 

o 

• 

o 

• 

• 

N/A* 

• 

• 

N/A* 

• 

N/A’ 

N/A* 

• 

o 

• 

0 

• 

• 

N/A* 

• 

• 

N/A* 

• 

N/A* 

N/A* 

• 

o 

• 

• 

• 

• 

N/A* 

• 

• 

N/A* 

• 

N'A* 

N/A* 

• 

• 

o 

o 

o 

o 

N/A* 

o 

o 

N/A* 

• 

N/A* 

N/A* 

• 

• 

o 

• 

o 

N/A’ 

o 

o 

o 

o 

N/A’ 

O 

O 

N/A' 

o 

o 

o 

o 

N/A’ 

o 

• 

o 

o 

N/A’ 

O 

O 

N/A’ 

o 

• 

o 

• 

N;A' 

• 

• 

• 

o 

N/A' 

• 

• 

N/A’ 

• 

o 

o 

o 

N/A’ 

o 

o 

0 

o 

N/A’ 

O 

O 

N/A’ 

o 

• 

o 

• 

N/A’ 

• 

• 

0 

• 

N/A’ 

• 

• 

N/A’ 

• 

o 

o 

o 

N/A’ 

o 

o 

• 

o 

N'A' 

o 

o 

N'A' 

o 

• 

• 

• 

N'A' 

• 

• 

• 

o 

N/A' 

• 

• 

N/A’ 

• 

o 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

o 

.EPS 

None 

.EPS 

None 

None 

Several WP 
formats 

Ht- and low- 
res .R4X 

None 

Several WP 
formats 

None 

None 

Several WP 
formats 

-RES, .UDS 


(ends) 
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CopynghibJ r 


■ DESKTOP SCANNERS 


with the PC GrayScan program. 

We haven’t the space to list, let alone 
explain all of the editing tools Microtek 
supplies. What the software cannot do is 
edit colors or scale z-axis dimensions. But 
it can scale and rotate in 1 percent incre- 
ments; cut, paste, and move around im- 
ages; paint and draw with solids or pat- 
terns; and draw using a selection of tools 
like lines, rectangles, squares, circles, and 
ellipses. 

Scanned images, edited or not, can be 
saved in TIFF, .IMG, .PCX, Windows 
Paini, and Encapsulated PostScript for- 
mats. 

WHICH ONE TO BUY? The Microtek 
MSF gray-scale scanners are all serious 
tools, and the decision of which to choose 
should depend on your output needs. If 
most or all of your printing is done with a 
normal 300-dpi laser printer, for example, 
there’s no reason to buy one of the G mod- 
els; the 300Q will do just fine, still provid- 


The Microtek MSF 
gray-scale scanners 
are all serious 
tools; the decision 
of which one to 
choose should depend 
on your output needs. 


ing 64 gray-scale levels for printing on 
higher-resolution output devices if you 
need it. 

If you produce a mixture of out- 
put — some on laser printers and some on 
phototypesetting equipment — the MSF- 
300G is a good compromise, with 300-dpi 
resolution and up to 2 S 6 shades of gray. 
Since gray scale arrd resolution have to be 
balanced anyway, this unit is a good 
choice. 

If, however, most of your hard copy is 
on high-end printing devices and has to be 
of the very highest resolution with the 


greatest number of gray scales, then Mi- 
crotek’s top-of-the-line MSF-400G is the 
one to choose, with its 400-dpi resolution 
and 256 shades of gray. Don’t buy this unit 
if you don’t need it, however, breause the 
scans take somewhat longer and file sizes 
are bigger at the higher resolutions. If you 
can’t see it or print it, why should you 
waste the time and disk space, not to men- 
tion the money? 

Microtek continues to innovate and ex- 
pand its scanning products. If this review 
reads like a testimonial, it’s no accident: 
Microtek is doing a lot right. 

— Bruce Brown 

Mitsubishi Electronics 
America Inc. 

There are myriad scanner types avail- 
able — flatbeds, sheet-feeds, handheld 
scanners, and variations on each kind. If 
you’ve never used a scanner before, how 
do you select the right model? Even after 
you’ve identified a model that’s most suit- 
ed to your needs, there can still arise occa- 
sions when another scanner would be mote 
suited. 

Mitsubishi Electronics America must 
have had this in mind when it developed 
the scanner equivalent of the Swiss army 
knife. Simply referred to as the Handheld 
Image Scanner, manual operation is only 


Mitsubishi Handheld 
Image Scanner 



1 2 3 4 


the beginning of the Mitsubishi Handheld 
Image Scanner's features. With an option- 
al attachment, this functionally designed 
handheld scanner transforms into a com- 
pact sheet-feed model capable of reading a 
full 8 ‘/ 2 - by 14-inch document. 

THE HANDHELD SCANNER Mitsu- 
bishi considers its scanner to be a three-in- 
one model. First, it’s a handheld scanner 
with a sleek and easily held body; this ba- 
sic device retails for $995, accompanied 
by an interface card, cables, and a graphics 
scanning program. For an additional $260, 
Mitsubishi sells the attachment that allows 
additional scanner functions; it's a sheet 
feeder with a flat paper path. 



For$995ihe 
attractive, 12'/:- 
inch Mitsubishi 
Handheld Image 
Scanner offers 
maximu/n 
functiomdity 
through minimal 
design. With an 
optional 
attachment, this 
functionally 
designed fumdheld 
scanner becomes a 
compact sheet- 
feed model capable 
of reading a full 
8'/:- by M-inch 
document. 
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If you've tried using a scanner 
to read text, you’ve probably 
been disappointed. 

Until now, if your scanner read text 
at all, you ended up spending as much time 
correaing the scanned text as you would 
have spent typing it in the first place. 


So you think scanners are only 
good for graphics. Right? Not any more. 
Introducing IhieScan? 
WithThueScan’s 
erfiil recognition intel 
ligence and any popular 
scanner— HP ScanJet,™ 

Canon, Destand others 
you can read the text and the graphics 
from any page. In one pass. 
ThueScan puts them directly 
the format your word processor 
desktop publishing program expects, 
so you can work with them instantly. 

It doesn't get any simpler. 

Contracts, ad copy, magazine 

Clippings, leports, data sheets, manuals, illustratei] ailicles ‘*^hcles, reports. Typeset, laser-printed, 
go right fim the page into your program. Ready to use. dot-matrix, typewritten. Fromsimple 

c T968CMr>{lKognMmSy<tMt.liR.|lQnnirlyT)iiP«in(kC(vpottilcmi.TiwScan, Desktop flecoontaon.TTiePowolRac^^ 

Recognition At Mill Prtn ira tndOTkiu o( ReoognitKfi Systm. Inc. OM producu ire trttfanarks o( tiMr respecdw hoMen 


memos to multi-column documents 
with graphics. 

Imagine the time you'd save if you 
could get virtually anything off a printed 
page and into your application in less 
than a minute. Accurately. 

In one pass. 

And now, with Thie- 
Scan, you can have the most 
accurate recognition at any 
price. At an unbelievable desktop price. 

Call 800-544-7051 for the name 
of the ThieScan dealer nearest you, and get 
Desktop Recognition™ you can count on. 

CALERA 

ReCOCNITION SYSTEMS 

The Most Accurate Recognition At Any Price™ 

2S00 Augustne OiM. SwU can. CA. USA 95064 
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LiniE 

PRICE. 



It's menu-driven PC-File:dB, the 
database for a little price that 
packs a very big wallop. 

Just for grins try mail merge, 
report writing, quick labels, 
advanced graphing, macros and 
LAN support on for size. 

Then add compatibility with 
dBASEIIIPIusordBASE IV 
databases. 

That's a lot for $89.95. 

So see your dealer today. For 
once it's the program that'll 
knock you out, not the price tag. 
For the name of the dealer near- 
est you, call 1-800-JBUTTON. 

1 (In WA state 206-454-0479.) 


ButtoiiS^kre 

ButtonWirt. Inc.. R 0 Boi 96058, B«<l«vua. 

98009. 206-454-0479. 

W^•n ordering dKoclty from SuitonWer*. ptMM Md 

IS 00 for tbippmg end handling 

PC- File dS HI Irodomirt of Bi/ttonVyiro. Inc 

dBASE III Ptui and dSASE fV are ragrstarad iradamarka 

of Ashton-Tata. Inc 


■ DESKTOP SCANNERS 


diskette and is installed by copying its Ftles 
to the hard disk. Normally, this method of 
software installation conjures up visions of 
some crudely written, command-oriented 
program. On the contrary: with no further 
installation, you are presented with an ele- 
gant graphical interface of the GEM/Win- 
dows genre, complete mouse support, and 
automatic recognition of expanded memo- 
ry- 

If it weren’t for the efficient disk/mem- 
ory caching technique used to expedite the 
scanning process, it would be possible to 
run this application on a Iwo-floppy-drive 
system. Instead, it will run on a rc, but 
there must be a hard drive with 1 .2MB of 
free space. When memory is available, the 
software buffers the image as it scans, 
which produces full-page scan times re- 
markably close to the manufacturer's own 
specification sheet — approximately 10 
seconds. When additional memory is un- 
available. the software will automatically 
write the image temporarily to disk as it 
scans, to simulate the buffering process. 
Even in this case, scan times are not slug- 
gish. 

IMAGE SOFTWARE The image soft- 
ware supports both PC Painlbrush and 
TIFF file formats. Graphics editing tools 
include flip, rotate, erase, and zoom, and 
all operations are performed swiftly with 
both line art and photo images supported. 
While the software does not recognize 
gray scales, an automatic 16-level dither- 
ing process is invoked to simulate them 
when you chouse halftone as the scanned 
image format; resolution is automatic and 
limited to 200 dpi (dots per inch). Output 
both on-screen and at the printer are quite 
acceptable, considering the resolution. 

No OCR support is currently offered, 
but the manufacturer does plan to provide 
drivers for third-party manufacturers of 
text-scanning software. No products have 
officially been targeted for this yet, nor 
have any dates been announced. 

The Mitsubishi Handheld Image Scan- 
ner is not the least-expensive scanner on 
the market, and without (XR its capabili- 
ties are still limited. But its attractive and 
functional design of both hardware and 
software and its ease of installation and use 
make it a smart system to consid- 
er. — ^Tami Peterson 


FACT FILE 


MiLsuhLshi Handheld Image Scanner 
MiKubishi Electronics AnKricu Inc. 
Computer Peripherals Division 
Knox Si. 

Torrance. CA 90502 
{213)217-5732 

List Price; With inleil'acc card, cables, and 
graphics software. S995: optional sheet-feed- 
er attachment. S260. 

Requires: 64()K K.AM. 1 .2MB of hard disk 
space, graphics adapter. IXJS 2.0 or later. 
Supports: Mouse, expanded mcnnirv . 

In Short: Currentl> an image-only scanner. 
With an t>plk>nal sheet-feeder atUiched to the 
handheld scanning device, the product is 
transformed into a multifunction scunner with 
the features ofa llatbed. shcet-ftx*derand 
handheld scunner all in one. Elegant design of 
both hardware and software. 
ClRCLt4t6bNfttAOt«'SEfivici CARD 


The handheld portion snaps right over 
the top of the sheet feeder's paper entry. 
Once assembled, the entire apparatus is a 
featherweight at 3'/2 pounds and occupies 
a miniature footprint of l2'/2 by 8 inches. 
The power supply is completely derived 
from the interface card at the CPU. 

The sheet feeder constitutes the second 
scanner type of the 3-in- 1 design. The third 
scanner type is a flatbed model, which 
may not be apparent immediately. Basical- 
ly, it is the feature set these combined 
products offer that resembles that typically 
found on flatbeds. The flat paper path of 
the sheet feeder allows heavier card stock 
to slip through without impairing paper 
finish^a benefit of flatbed models. 'The 
use of the handheld portion to scan materi- 
al from books or other oversize documents 
is another flatbed-type feature. And for 
scanning especially delicate items such as 
single carbon copies, credit-card receipts, 
and damaged paper (no problem for flat- 
bed models), Mitsubishi provides a trans- 
parent holder to sandwich sensitive docu- 
ments in prior to scanning. 

Maximum functionality through mini- 
mal design: this theme surrounds the Mit- 
subishi Handheld Image Scanner. The 
theme even extends to the products accom- 
panying image scanning software. Instal- 
lation is truly a matter of minutes. The en- 
tire oroeram is contained on iust one 360K 
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YOUR nvonn KEYBOARD.. 



GUARAN1EED! 

25% SMALLER roOTPRIIIT. 


That’s right. Guaranteed. 

Right off the bat, you’re going to 
wonder what to do with all that extra 
desk space. Then you’ll start typing 
and TOU won’t believe it. 

If it sounds like we’re excited about our 
new keyboard, you’re right. 

As soon as you get your new ZEOS'/RS 
keyboard, sit down and plug it in. 

The first thing you’ll notice is a lot of 
extra space on your desk. The ZEOS/RS 
(Reduced Size) keyboard is more than 25% 
smaller than regular 101 Enhanced key- 
boards yet it features the standard key sizes 
and layout. 

Now start typing. 

Can you believe it! That’s what we’re talk- 
ing about. 

If you don’t agree this is the best feeling 
keyboard you’ve ever used, return it within 
30 days for a full refund. 

And that fantastic ZEOS Tactile/Click 
feel isn’t the only thing you’ll notice. This 
keyboard is what speed typing is all about. 
Our new multi-key rof/bwr feature can han- 
dle typing speeds in excess of 100 words 
per minute. 

You not only get the best kwhoard made, 
but you also get that extra ZEOS value. Like 
an anti-static dust cover at no additional 
charge. Our famous ZEOS Full Year 
^^&rIanty, toll free technical support and 
Expedite Replacement policy are wurs too. 

Start enjoying your new ZEOS/RS key- 
board right away. Order yours now! 


0NLY$8%95 


The ZEOS /RS Keyboard, 
Check These Features! 

■ 25% smaller footprint than 
regular 101 Enhanced keyboards, yet 
standard key size and spacing. 

■ Multi-key rollover every speed typist 
will love. 

■ Superb Mechanical Tactile feel with 
the perfect "Click." 

• Fully XT/AT and PS/2 compatible. 

■ 30 day lull money back guarantee and 
one year warranty. Anti-static dust 
cover included at no additional charge. 


ORDER NOW TOLL FREE 
800 - 423-5891 

open days, evenings and weekends. 
FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and C.O.D. 
530 5th Avenue NW, St.Paul, MN 55112 
Se habla Espahol. 
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A Spatial Nolo from tho 
Prosidoirt of ZEOS Intomalional: 

Why sell our own keyboard? 

Well, as you probably know, ZEOS 
makes some of the b^t ’286 and ’386 com- 
puter systems around. We sell thousands 
of them. 

Not too long ago we started to notice 
something. People who bought computers 
from us were ciling back to order extra key- 
boards. We decided to call and find out why. 

These customers told us they love our 
computers (which we figured) but they love 
our keyboards too! They were actually going 
around replacing the keyboards on other 
brands of computers they already owned. 
They were switching everything to ZEOS 
keyboards! 

We figured other people mi^t like to 
replace their old keyboards too. That’s wdiy 
we ran this ad. 

I am personally asking you to give this 
keyboard a try. If you don’t like it, we’ll refund 
every dime you paid. Guaranteed. 

Greg Herrick, President 
ZE(5S International, Ltd. 



E^ase add $5.00 for shipping & handling. YburZEOS toybuard comes with the standard 6' coiled cable. Eforan additional 10' cable extension (16' total) add $10.00. ZEOS keyboards use the standard 
DiN typecimneclorasdo mcMtccxnpatibles. If yiu’re nut sure, contact yuurccmpuier retailer. R>r PS.'2 style connectors add $15.00 
XT. AT and PS/2 are liademaiu of l&M Corporatinn. Rices are subject to change without notice. Call for cumplete warranty details. Available in 12 languages, call to verify stock. 

ZEOS vs a publidy traded company MPLS/ST PAUL Local OTC. 
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Complete 12MHz ’286 
with 32MB Hard Drive! 

Only $1395.00 

It’s the fastest ’286-12 you can buy. W/rkhorse 
of the industry Rugged from the ground up. 
This true ZeneWait state system features a 
fast Seagate auto-park hand drive. Nothing 
can touch it! 

■ 8028612 CPU. 6/12MHZ Dual Speed 
heyboard/hardware selectable. Reset and 
Turbo buttons right up front. 

• ZeroAfeit State DRAM, 512K expandable 
to 4MB on the motherboard (16MB System 
"Rtal). EMS capability! 

• Fast 32MB Seagate 138R Hard Drive with 
auto-park, 1.2MB Floppy Drive. 

■ Ultra high speed Hard/Floppy contrdler. 

1:1 interleave, 800 KB/sec transfer rate. 

■ H^-Res Amber Display, Tilt/Swivel Base. 

• ZEOS Enhanced 101 Key Keyboard, iiith 
Pleasant Tactile/Click Feel 

• Serial and Parallel Printer Ports. 

• Clock/Calendar ivith Battery Backup. 

• 616 and 28 bit expansion slots. 

• 80287 support, up to 12MHz. 

• Heavy Duty Case complete with Security 
Lock and LED indicators. 

20MHt ’286 HARD DRIVT: SYSTEM 
286120- At 20MHz, the fastest 286. 
Complete with our 32MB, 33ms Hard Drive 
and 1MB RAM. This is what Dazzling 
Speed is all about. Only $2095.00 


Mormance. 


H you’re buyiiK a new computer, ZEOS* is your best choice. Why? 
Because ZEOS custom builds the best computers mon^ can buy and 
^lls themfact^ direct to you. PC Resource marine put it this way, 
“ZEOS. . .provides quality comparable with the IBM or Compaq and does 
so for about 70% of the cost!’ 


^d a recent review in PC Magazine said “comparing the ZEOS with a 
typical clone is a bit like comparing the %)ace Shuttle Booster rocket with 

a helicopter rotor. . . If you’re loddng for 
one of the fastest rides around at a 
down-to-earth price, don’t pass up the 
ZEOS. Solid construction, flexible de- 
sign arid escape-velocity performance 



rr^e it a top flight choice’.’ 
We couldn’t nav 


jave said it better 

oiir^plvp^ 

That’s why ZEOS is fast be- 
coming the ^ferred choice of cor- 
pprate, government and institu- 
tional buyers around the woifd. 
That’s why it’s the best choice 
for you. 

So pick out your dream 
machine and order it now with 
confidence. Dazzling performance and 
incredible prices await you. Guaranteed. Order now by 
calling 800-423-5891. 


Incredible 

Prices. 


Options Galore. As PC Magazine said, “more options than even the 
most configuration-hungry-hound could possibly need’.’ Induding 14" 
EGA, add W95. 14" VGA, add only $695. An incr^ible selection of hard 
drives and virtually any other add-on you could want. Call now Toll Free 
for details 800-423-5891. 


An prices and cpMifiialinMUvMitvrvlbictwnficwMhiHnnnitce IVm call frircurmM pranrai and warraMv drtaik. 

ZEUSsapublidy iradedcnrnpany. MPLS'’Sl bicalOTC CISSUZEUSIntematnAal, Ud..530Sih Avmur. N.W. Si F^I.MN55112 
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The New ZEOS 386SX Hard 
Drive System. Below ’286 Prices! 

Only $1895.00 

Thefimuvisim'! 

PC Magazine says "3S6SXl)ased machines 
are the right choice. . the new ZEOS 386SX 
is why The future is yours now with the netc 
ZEOS '386SX. It's even priced below compar- 
able "286 systetns! 

■ 80386SX16 CPU. 8/I6MHz Dual Speed 
Keyboard Selectable. Reset /Turbo bulhms. 

■ Zem-Wbit State DRAM, 512K expaiulable 
to 4MB on board (16 MB System Tbtah. 

■ Shadoie RAM and EMS capability 

■ Fast 32MB Seagate 138R Hard Dritv, 
1.2MB FDD 

• Ultra high speed Hard/Fbppy controller. 

1:1 interleave. 800KB/secorid transfer mte. 

■ High-Res Amber Display. TtH/Sieivel Base, 
compatible graphics controller. 

• ZEOS Enlutnced Tactile/Click keyboard. 

• H^ Speed Serial and Parallel ports. 

■ 616, 2-8 bit expansion slots. 80387SX Math 
ntprocessor support. 

• ZEOS space saiercase. Imliuling Security 
Lock arid LED indicatitrs. 



rusor 

Complete ZEOS 20MHz 
’386 Desktop System. 65 MB Dri\e! 

Only $2995.00 

A 20 MHz Rnverlmise! 



Complete 25MHz ’386 
Vertical System. 65MB Drive! 

Only $3995.00 

33MHz systems also mxiibblel 


Tlicfiew '386 desktop sUmdani Featuring 
w<r64K G4C//£‘ (twice that nwst competi- 
tors) pnnidin^ Zero-Wait State perfimmnce 
i 'ostfy superior to pagp/ interieai e numuay 
schemes, hicredibie lattw. 

■ Higfi speed ZeroA\^t 64K SRAM CACHE. 

■ Giwdne 32-bit Intel 8038620MHz CPU 

■ IMB (y‘Zen)-Vfeit DRAM Expandable to 
I6MB System Total. 

■ Fast 65MB Stxi^te Hard Driie, 1.2MB 
Floppy Drive. 

• Ultra high speed Hard/ Floppy controller, 

1:1 interleave, 800 KB/sec transfer rate. 

■ High-Res Amber Display tvith Tilt/Sunvel 
Base, compatible graphics controller. 

■ 101 Key ZEOS Tactile/Click keyboard. 

• High speed Serial and Parallel Ports. 

■ 1-32, 5-16 and 28 bit slds. 

• 80387 math ojprocessirr support. 

■ ZEOS 5-bay case. Including Security Urck 
and LED indicators. 


ZEOS 25MHz and 33MHz 80386 systems 
are the fastest, most advanced available 
anyuherv. Revietv after reiHew, these ZEOS 
sykerns are selected as the best price/ 
perfrrrtumce buys. A pou’er-user's dream. 

■ High Speed Zero-U^t 64K CACHE. 

■ Genuine 32-bit Intel 38625 or 33MHz CPU. 

■ 1MB Zero-Wait 32 bit DRAM expandable 
to 8MB on board plus I6MB 32 bit 
expansion (24MB total). 

■ Fast 65MB Seagate Drive, 1.2MB FDD. 

■ Ultra high speed Hard/ Floppy controller. 

IT interleate. WO KB/sec transfer rate. 

■ High-Rcs Amber Display, Tilt/Swiiel Base. 

■ 101 Key ZEOS Tactile/Click keyboard. 

■ High Speed Serial and Parallel Ports. 

■ 1-32, 6-16 and 18 bit slots. 

■ 80387 and Weitek 3167 support. 

■ Heaiy Didy 6bay Verticle Case. 

Desktop configurations also atailable. 



Order Now Toll Free 

800-423-5891 


FAX Ordere Dial: 612-633-2310 
In Minnesota Call; 612-633-4591 
MasterCard. VISA and COD 
Open days, evenii^ and weekends 
Se habla Espariol. 
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■ DESKTOP SCANNERS 



Equipped with a 4- 
hitm^efor 
reading 16 levels 
of gray scale and a 
halfdength card 
that comes in 
handy if Jull slots 
are scarce, the 
$1,899 Panasonic 
FX-RS506isa 
competitive, 
functional scanner 
with all frills sold 
separately. Its 
graphics-scanning 
program, called 
ScanDo. runs 
under Microsoft 
Windows. 


Panasonic Industrial Co. 

"Simple is better.” “If it works, leave it 
alone.” “Focus on your real needs and 
don’t get distracted by frivolous features.” 
The common theme of these simple truths, 
heard often from the lips of experienced 
computer users, is the emphasis on func- 
tion as opposed to frivolities and mere pos- 
sibilities. 

Panasonic must have had something 
similar in mind when designing the scan- 
ners we tested. Each of the company's two 
reasonably priced, high-resolution scan- 
ners, the $1 ,499 Panasonic FX-RS505 and 
$1,899 FX-RS506 flatbeds, comes with a 
different, but limited, graphics scanning 
software package. 

While these programs are limited in 
editing and hard<opy output capabilities, 
each lets you save image files in at least 
three popular formats. Both programs are 
easy to use. If you want to edit the image 
files or if you need OCR capabilities, 
though, you'll have to use third-party soft- 
ware. \\^t Panasonic hasn't done is force 
you to pay for functions you might not 
need anyway. 



Externally the units are the same, mea- 
suring 13'/2 inches wide by 20‘/2 inches 
deep by S'/2 inches high, and each weighs 
17.2 pounds. Both feature removable cov- 
ers to accommodate huge originals on the 
scamiing bed; the maximum scanned area 
is SV 2 by 14 inches. 

The FX-RS505 and FX-RS506 use dif- 
ferent proprietary interface cards, and ca- 
bles are included. Either card works in an 
8-bit interface slot; the only difference that 
matters to you is that the less-powerful FX- 
RS505 uses a full-size card, while the FX- 
RS506’s card is only half-length — a con- 
venience if fiill-sized slots are scarce in 
your computer. Installation and configura- 
tion, you’ll find, are a breeze. 

As the lower-priced unit of the two, the 
FX-RS505 doesn’t do gray scale and can’t 
be expanded with an automatic document 
feeder like its pricier sibling. The FX- 
RS505 can, however, emulate 16 levels of 
gray scaling with dithering. Graphic scan- 
ning functions on the FX-RS505 are con- 
trolled with PanaScan, a simple, menu- 
driven program. 

The FX-RS506 has a 4-bit mode for 
reading 16 levels of gray scale. Its graphics 
scatming program, called ScanDo, mns 
mdei Microsqft Windows. If you’re going 
to do much OCR work at all (any OCR re- 
quires a separate program for the purpose), 
the FX-RS5()6 will take a 30-page-capaci- 
ty automadc document feeder, a $649 op- 


tion. So it will cost you around $3,000 in- 
cluding software if you want to fully outfit 
the FX-RS506 to capture text and graph- 
ics. That price is still competitive with oth- 
er units, but the nice thing about it all is that 
the components are unbundled: you have 
to buy o^y what you need. 

THE FX-RSS05 The FX-RS505 will 
work at three resolutions: 200, 300, and 
400 dpi (dots per inch). All settings and 
operation are controlled through Pana- 
Scan, which works with cursor keys or a 
mouse using old-fashioned vertical 
menus. PanaScan offers only four major 
functions: scan, parameter setting, view, 
and save. Note that there’s no way to print 
hardcopy. 

Scanning parameter settings include 
resolution, line art, or halftone mode, sev- 
en levels of brightness, two types of half- 
tone dithering, regular or reverse mode, 
and page size. Page size choices are letter, 
legal, invoice, and custom. You set the 
custom page size either by typing the di- 
mensions into a margin menu or by drag- 
ging a mouse around a visual representa- 
tion of the scanner bed, with margin sizes 
showing up on the margin menu. 

You can look at a scanned image and 
zoom to different levels, but you can’t edit 
an image with PanaScan. The on-screen 
representations of image scans are only av- 
erage with the FX-RS505; the images are 
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actually better than they look. But you can 
save all or pan of a scanned image in 
■PCX, .PCC, or TIFF format. 

Using an 8-MHz AT, the FX-RS505 
took between 28 and 49 seconds to scan a 
page, depending on mode and resolution. 
Saving scanned images in .PCX format 
took between 19 and 300 seconds — again 
depending on settings — with highest-reso- 
lution halftone mode taking the longest 
time by far, as expected. Keep in mind that 
since resolution and gray scaling need to 
be balanced, typical halftone scans would 
not be mn at highest resolution. 300-sec- 
ond saves, in other words, don’t reflect 
real-world situations. 

If you want to scan line art and have 
only limited needs for gray scaling, the 
FX-RS505 is an inexpensive but certainly 
adequate choice. 



FACT 


FILE 


Panasonic Industrial Co. 

Two Panasonic Way 
Secaucus. NJ 07094 
(201)348-7000 

Panasonic FX-RS505 
List Price; $1,499 

Requires: 2S6K RAM, DOS 3. 1 or later. 
Hard disk reconunended. 

Supports: Microsoft Mouse: Hercules, 

CGA, or EGA graphics; 8087 or 80287 math 
coprocessor. 

In Short: The inexpensive Panasonic FX- 
RS505 captures images at up to 400 dpi . Easy 
to set up and use, the product offers no gray 
scaling, no editing , and no printing but is nev- 
ertheless a competent. low-priced performer. 

CtnCL£42aONR£ADEHSERVICECARD 

Panasonic FX-RS506 

List Price: $1 ,899; automatic document 

feeder, $649. 

Requires: 5 1 2K RAM (640K recommend- 
ed), E)OS 2.0 or later. Hard disk is recom- 
mended. 

Supports: All input devices, printers, and 
graphics displays supported by Microsoft 
Windows. 

In Short; The Panasonic FX-RS506 is a 
good deal for a 400-dpi scarmer. It can read 
only 16 levels of gray scaling, has limited 
editing capability, and doesn't output to any 
hard-copy devices. It docs, however, come 
with a mntime version of Microsoft Windows 
and is easy to install and tun . 
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The FX-RS506 Of the two Panasonic 
models, the FX-RS506 is the better choice 
if you want gray scaling or the ability to 
conveniently do OCR work now or at 
some point in the future. Using 4-bit 
graphics, the FX-RS506 can capture up to 
16 levels of gray scale. It also has more 
resolution levels, with settings for 50, 75, 
100, 150,200, 300, and 400 dpi. 

Externally, the FX-RS506 looks like 
the FX-RS505. And both will work with 
third-party CX3R software. But the more- 
expensive unit can also take the document- 
feeder option, giving you the best of both 
worlds — with a flatbed to handle a variety 
of originals, including pages in books and 
thick or large-format sources, and the con- 
venience of automatic document feeding 
for OCR work. 

ScanDo, the software that runs the FX- 
RS506, works in Microsoft Windows, and 
if you don’t already have Windows you’re 
still set to go, because ScanDo comes with 
a runtime version. Although ScanDo 
doesn’t require a mouse, it’s easier to work 
with one, especially for dragging around 
the screen to grab part of a scanned image. 

The ScanDo interface is pleasant to 
work with, but the only functional im- 
provements over PanaScan are a Quick- 
scan feature (to mark off a portion for a 
second scan), and some controls to help 
size the result of a scanned image input. 
The other significant tix)l is a black-and- 
white brush for minimal image editing. 
With ScanDo you can save images in 
.PCX, .PCC, .MSP, and both TIFF and 
TIFF-compressed formats. 

On-screen scanned images look signifi- 
cantly better with the FX-RS506 than with 
the FX-RS505, but you still need other 
software to print them or to do extensive 
editing. Scanning in gray-scale mode, es- 
pecially with a high-resolution setting, can 
take a long time — the longest we had was 
just under 3 minutes to scan a full page in 
gray-scale mode at 400 dpi. The resulting 
3MB file took more than 16 minutes to 
convert to and save in .PCX format. 

The FX-RS506 works easily and well. 
You could spend a lot more money for 
similar or less functionality. If you add the 
price of the document feeder, OCR soft- 
ware, and image editing software to the 
FX-RS506’s $1,899 list price, you'll still 
be spending less than with most other scan- 




Choose the 
industry leader 
in data transfer 
for the 
best 3.5" 
and 5V4" 
floppy drives... 
Manzana. 


ansier 


You need a reliable and compat- 
ible floppy drive that's easy to 
in.stall. You want a drive that's 
affordable, yet backed by a one- 
year hardware warranty and .solid 
technical support. Manzana 
meets all your requirements for 
i.5"and now 5 )'4" floppy drives. 
For quality data transfer .solu- 
tions, choose Manzana. 


INTERNAL PLUS $199.95 
A 1 .44MB 3.5" drive in a 5.25" frame, with 
^3Five* software and mounting hardware. 
3rd INTERNAL" PLUS $289.95 
For those with 3 or more drive bays, a 
1 .44MB 3.5" drive in a 5.25" frame. Mux 
Adapter Card, cabling and 3Five' software. 

HOST-POWERED PLUS $374.95 

An external, host-powered 1 .44MB 3.5’ 
floppy drive. Functions without sacrificing 
either of your internal drives. Comes with 
Mux Adapter Card and 3Five* software. 
HIGH-DENSITY EXTERNAL $384.95 
A host-powered 1.44MB drive with our High 
Density Controller Card to upgrade your XT 
to high density 3.5* compatibility. Includes 
3Five' software. 

HIGH-DENSITY 
CONTROLLER (HDC) $94.95 
Upgrades your XT or compatible to support 
1 .44MB 3.5" drives. Supports up to 4 drives 
internally, or 2 internal and 2 external. 
Includes 3Five* software. 

3rd INTERNAL*" MUX CARD $99.95 
Supports two 3.5’ floppy drives, internal or 
external, in addition to existing drives. 
Includes 3Five* software. 

Our 3.5" Drives are fully compatible at 720K 
and 1.44MB under any DOS 2.0 and above. 

Watch for our new S'M" drives for 
PS/2 and laptops at your dealer 
or call us for more 
Information. 



Manzana 


Manzana Microsystems, Inc. 

P,0. Box 2117. Goleia, CA 93118 
Fax: 805/968-5449 

To Order: Contact your dealer 
or call us directly at |go WITH \ 

(805) 968-1387 
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■ DESKTOP SCANNERS 


ners that possess similar abilities. 

Scanner technology is coming of age 
for personal computing. If you need to 
read in graphics for editing and manipula- 
tion with other software, and if you don’t 
really need the umpteenth level of gray 
scaling and resolution, the Panasonic scan- 
ners might just do it. From my lips to your 
ears: these two work. Check them out. 
— ^Bruce Brown 

Pentax Teknologies 

If form is as important to you as function, 
take a good look at the new Pentax SB- 
A430I Image Scanner. Its slick gray aero- 
dynamic styling drew oohs and aahs when 
we pulled the unit from the box, and its 
graphics scanning and OCR performance 
confirmed that it’s more than just a pretty 
face. 

The system we evaluated used GEM 
Scan as its graphics scanning software run- 
ning under Digital Research’s GEM 
graphical environment, included in the 
package. GEM Scan offers a truly superb 
and easy-to-use scanner interface, but no 
support for the scanner’s 4-bit gray-scale 
scanning capability (16 levels of gray). 
Pentax buyers who plan to use their scan- 
ner with a desktop publishing system sup- 
porting gray scale will miss an important 
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Penta\.SB-..\4301 Image Scanner 
Pentax Teknniogies 
880 Intcrlocken Pkwy . 

Bnximfield. CO 80020 
(303) 400- 1 600 

I.ist Price: SI .465: XT 'AT inicrface kit, 
OCR and C£Af Scan software, and cabling. 
S730. 

Requires: 640K R.AM. hard disk, graphics 
display, DOS 2. 1 or later. 

.Supports: All input devices, primers, and 
graphics displays supported by G£Af envi- 
ronment. 

In Short: An impres.sive .300-dpi scanner 
with delightfully easy-to-use GEM Scan and 
Synergy UK OCR software. But GEM Scan 
fails to support the scanner's gray-scale capa- 
bilities. a condition Pentax plans to change in 
the near future. So all of the pieces of the puz- 
zle are nm yet in place. 
CirtCLE4HONn£AD£RSErwiCECAnD 



Alt/nnrgfi the 
scanner is nm yet 
offered with 
software 

suppttrting its 4-hit 
gray-sea/e 
capabilities, slick 
design and 
scanning 
performance give 
the SI. 465 Pentax 
SB-A4M)I Image 
Seamier a 
jnnverfut 
combination of 
beauty and brawn. 


piece of the puzzle until Pentax provides a 
driver for software supporting gray scale, 
as is expected in the near future. 

GEM Scan's gray-scale stumble is un- 
fortunate, because it provides such an out- 
standing, intuitive software interface for 
line art and dithered scanning. If your pre- 
sent needs do not include gray-scale scan- 
ning, you’ll be very happy with the Pen- 
CaaJGEM Scan combination. 

THE SB-A430I AND GEM GEM Scan 
duplicates the essential scanning com- 
mands on its drop-down menus as easy-to- 
understand icons on-screen. That makes 
such operations as choosing between high 
and low resolution and line art or halftone 
scarming as simple as point and click. With 
just a few mouse clicks, you can run a low- 
resolution scan, frame the area to rescan, 
and then switch to high-resolution scan- 
ning to produce a G£M-format .IMG or 
TIIT output file. GEM Scan also provides 
precise control over brightness, contrast, 
and a fine-tuning halftone control (ex- 
plained poorly in the GEM Scan manual) 
called gamma level. Our photo, scanned at 
300 dots per inch, fared extremely well 
with the PentaxJGEM Scan combination, 
receiving a flattering array of dithered 
pseudograys. 

The Pentax software’s emphasis is on 
ease of use, and the optional OCR soft- 
ware, another GEM application called 


Synergy UK, is ju.st as elegantly designed 
and delightful to use as GEM Scan. Syner- 
gy UK's main screen displays three large 
buttons: Start OCR, Set ()CR Parameters, 
and Save Parameters. You can perform a 
very fast low-resolution prescan of your 
document and then select up to six scan- 
ning areas on each page under Set OCR 
Parameters. Then, you can scan each area 
in succession, saving each as a separate 


SUITABILITY TO TASK 
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Pentax SB-A4301 
Image Scanner 
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OCR: 

Proportional- 
•pa^ fonts 
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ASCII text file if you wish. 

Synergy UK comes trained for two 
fonts: Helvetica and Courier. On our test 
Courier page. Synergy UK worked quickly 
and did a respectable job, though it failed 
to meet the high level of accuracy of some 
of the better OCR scanners, such as the 
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FRAKtE 


GENIUS MOUSE 
TAKES EUROR 
BY STORM 


Qualite , 

Econome 
Compqtibilitd 1 

'GSto 


A MAJOR MOUSE TRIUMPH! 

Genius mouse is now the largest selling mouse in Europe.' 
And no wonder. It’s die only mouse with djmamic 
resolution, lifetime warranty, and unmatched compatibility. 
This is why Genius has become the mouse champion 
from Adiens to Oslo. 



Q«niiw IM«wm 
OM- tOOO 

High Re»olut)on 350-1050 
DPI 

Dyntmtc RMOlution 
Switch »«tKt 2 or 3 Outton 
Optomacftarueot S«rw> mouM 
Mouse pocket & peo 
Menu Maker & Or. Hole 


Usi price lilt 



Oeniecan 

os-aooopkM 

« 100, 200. 300. end 400 DPI 

• Mutli Window Scennir>g 

• OverlepandmeroeimeoM 

• IMG. MSP. CUT. PCX, 
TIFF, end OCR forme! 

• Extended pnnter support 


Ustprteet2M 



QenlueTeMet 

aT-1212 

* Resolution to 1000 LPI 

* Accuracy to .01 inch 

* 12* X 12“ digitUing area 

* AutoCAD tsmpleie 
included 

* Tablet or mouse mode 

* Menu Marker & Or Halo 
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KYE INTERNATIONAL CORP. 

769 PINEFAilS AVt 
WALNUT. CA 91 789 
TEL (714)594-9234 
FAX (714)594-5554 


KUN YING ENTERPRISE CO.. LTD. 

11F.NO 116, SEC 2.NANK1NGE ROAD 
TAIPEI. TAIWAN. ROC 
1EL(02) 565-2817 
FAX (02)511-0873 


• All brand of product nomes are trademorks or registered trademarks of their respective holders. 
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"There's little ds€ 
you can asl{fi)r amidst 
its barrage ^options \ 
andjeaturesr- Lamont] 
V\tood. November. 1988. 

BVfE I 



’’Uphove raced SuperPrt^ea 
as Che number one package 
incheunderSl.SOOcosc 
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V^dav. iSoft Decision. 
Inc.. October. 1988. 


I "Editor's 
) choice. An 
excrem^Jlexible 
program, rich in 
wqystoview 
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November. 1988. 
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Superproject Expert 
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'•WjodyLiswood. 
November, 1968. 
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It isn’t an easy thing choosing 
project management software. 

Countless programs and features 
can make the task downright 
daunting. 

But we can help. 

Or, more to the point, we’d like 
to introduce some people who can: 
the editors and critics of some of 
the most prestigious computer 
magazines. 

Noted above is just a sampling of 
their recent reviews of SuperProject’ 
our family of invaluable resource 
tools. 

SuperPrdect Plusf Expert and 
Expert/2 offer comprehensive con- 
trol over the smallest to most com- 


plex projects.You can even develop 
projects on a PC then consolidate 
them by uploading to a mainframe. 

And that’s the land of advantage 
that comes only from the world’s 
leading independent software 
company 

For a orochure, free demo 
diskette or more references, call 
1-800-531-5236. In Canada call 
1-800-663-6904. 

Because, in the final analysis, 
we want your project to receive 
reviews along me same lines as ours. 



tl909Com{wtfr . Associates Inwiradonat. Inc 1240. McKay Dt. San Jose.CA 95131 
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DEST models. The Synergy UK software 
is so easy to use that I tried training it to 
read some of the more-unusual proportion- 
ally spaced fonts in our test. Like many 
other OCR software packages. Synergy 
UK bombed out with tightly kemed char- 
acter pairs, interpreting both characters as 
a single one. 

A Pentax official reports that the soft- 
ware supplied with the scanner will soon 
run under Microsoft Windows, as an op- 
tional alternative to GEM (both will be 
supplied). Though it is hard to imagine a 
more-friendly interface than GEM Scan, 
the new software should realize both the 
bilevel and gray-scale capabilities of the 
scanner. At that point, the scatming soft- 
ware will match the prowess of Pentax’s 
impressive hardware. — Stephen Sagman 



A cla,ssic esompie 
of how a .wanner 
can achieve 
simpliciry without 
sacrificing basic 
qttaiitv, the SI ,499 
RicohRSJ20 
scanner offers high 
resolution as well 
as brightness 
control. Using the 
popular ScanDo 
o/idGEM Scan 
software, the 
RS320 makes a 
promising tuitlition 
to a publishing 
[Htckage. 


Ricoh Corp. 

Henry David Thoreau said, “Life is frit- 
tered away by detail .... Simplify, sim- 
plify.” Here’s a scanner that takes Tho- 
reau’s message literally. The $1,499 
Ricoh RS320 is a simple-to-use, no-non- 
sense graphics scanner. What has been 




FACT 


FILE 


Riroli RS.U(I 
Ricoh Corp. 

Peripheral ProducLs Division 
3(X)I Orchard Pkwy. 

San Jose. CA 95 1 34 
(4()8)432-88(Xl 

List Price: SI .UX): PC Imertace Kil (scanner 
inicrt'ace board, cable. ScanDo in GEM 
Scan software). S399. 

Requires: 512K RAM (64()K RAM rcctim- 
mended. 640K RAM required for5c«/i/JfL 
I MB RAM rectunmended for virtual disk ); 
mouse or other drawing device {ScanDo re- 
quires Microsoft Whitlows, Version 1 .03 or 
later; GEM Scan comes with runtime GEM). 
Supports: IBM CGA. EGA. MCGA. VGA 
and compatibles. ScanDo supports all Win- 
dows graphics devices. 

In .Short: A simple and easy-Uvuse image 
scanner at a reast)nablc price. The ScanDo 
software provided is fine for some applica- 
tions. but high-end and DTP users will prx>ba- 
bly want to invest in a different software 
package produced by Ricoh or another com- 
pany 
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sacrificed for all this simplicity? Well, 
some of the features found on the other 
scanners in our review. But plenty of fea- 
tures are there to enable you to produce 
quality graphics images. 

You can increase your dots-per-inch 
resolution, for instance, from a low of 60, 
all the way up to 360 (though photograph 
mode quarters your dpi, for a maximum of 
90). You can adjust the brightness directly 
from the scanner or from the ScanDo pro- 
gram. “Drop-out” colors for the RS320 
are yellow and light blue. No, these aren’t 
the high-school hues for people without 
diplomas — they’re the colors the scanner 
can’t detect. Should you desire to dither 
about, ScanDo (third-party graphics soft- 
ware also provided with Panasonic’s mod- 
els) gives you three options: spiral half- 
tone, fatting halftone, and random 
halftone. There’s also ScanDo' s Quick 
Scan method that lets you bring in an im- 
age, then do a higher-resolution scan on 
whatever section you choose. 

WHAT SCANDO CAN DO The RS320 
is used with the Ricoh Scanner PC Inter- 
face Kit, consisting of the scanner inter- 
face board, cable, ScanDo software, and 
manual. The half-size board arrives al- 
ready configured for ScanDo; if you use 
anything else, you’ll have to reset some 
jumpers. 

ScanDo requires Microsoft Windows 
Version 1 .03 or later. For those already fa- 


miliar with Windows, the interface is veiy 
straightforward. The tutorial in the manual 
will get you up and tunning quickly. And 
Ricoh will be shipping GEM Scan, with a 
runtime version of GEM, from Digital Re- 
search with the RS320 by the time this arti- 
cle is published. Purchasers will then have 
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the option of getting either ScanDo or 
GEM Scan, (Those who already have the 
RS320 may contact Ricoh and get GEM 
Scan free.) 

ScanDo allows you to zoom, scroll, or 
teach into the tool box, if you prefer, for a 
paintbrush to touch up your image. The 
few imperfect souls among us will appreci- 
ate the Undo command. Switching of im- 
ages can be selected with either the Minor 
or Inverted choices; possible image types 
ate line art, photograph, the three dithering 
halftone selections, and the outline func- 
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IBM'ers. HP" folk. Mac fanatics. How will you ever 
find one printer that pleases them all? 

Eas)’. 

With Fujitsu's new, ver\’ personal page printers, 
the RX7100 series. 

To begin with, the economical RX7100 model 
gives you HP LaserJet™ Plus emulation, dual paper 
bins and a one-piece toner and drum cartridge for 
ease of replacement. Talk about paper handling— 
the RX7100 can automatically feed an\thing from 
envelopes to legal size paper from the same bin. 

The RX7100re-i- offers Adobe" PostScript," 35 resi- 
dent fonts, expanded 
memory; HP LaserJet 
Series 11 " emulation 
with AppleTalk," plus 
parallel and serial 
interfaces, to fill all 
your desktop publish- 
ing needs. 

One last thing— a simple upgrade is all it takes 
to turn the RX7100 model into the RX7100PS-I-. 

So you can start small and add more features later, 
wdien vou need them. Want to know' more? Call 
1-800-626-4686. 

Personally, you’ 11 be doing yourself a favor. 

Fujitsu RX7100. The Persotml Page Ptinter. 

r I 


FUJITSU 


1 1 

FUJITSU AMERICA 

Computer Products Group 




" Personally, if I had to keep as 
many people happy as you do, 
Id go with Fujitsu. You get laser 
quality, Adobe PostScript, 
upgradeability. . . and a price 
you wouldn’t believe. ” 



C>I968 Fu|itsu Amoca. he AN ngMs pcwrvtd Adote RMScnpL QM. HP UsiUci Rut. # UwJei Sms II. and AscmTji* M fegslared In*- 
invisiNAdBMSvtimhc.hiimabonMBuMimMKMwCorponatn HMMO-Mar0C»penU<aMAMv<,rr-(«jtP hc.rssDCCMrr 
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tion for solid images. Other options in- 
clude scanning in inches or millimeters, 
and drawing in replace, mask, or merge. 
Replace, the default, does what you think 
it does — replaces your image wherever 
you use it. Mask and merge are different 
animals. Neither works with line art, but 
both can be used on photograph and dith- 
ered-mode images to darken or lighten the 
image. 

Want to save time in scanning? Use the 
fixed or variable extraction ability of the 
RS320, called the Location option in 
ScanDo. Scanning can be done on only the 
area you want to see, eliminating all that 
white space as well as the time it takes to 
scan it. 

WHAT SCANDO CAIVT DO The Ricoh 
RS320 has at least one function that 
ScanDo doesn’t do: framing. This soft- 
ware-dependent feature allows you to 
specify a border around your photograph 
or illustration. Also, ScanDo allows only 
three density options, not all 16 possible 
on the RS320. 

There’s also a lot of tweaking ability 
missing that another software package 
may soon allow. Ricoh will sell you the 
optional PuhlishDo, when it’s released, if 
you want to invert, rotate, move, or copy 
your file. PuhlishDo is also expected to al- 
low freehand, line, box. and circle draw- 
ing. in addition to other features. The soft- 
ware will allow you to mn GEM Scan. 
giving you some functionality as well as 
.GEM file creation. But you’ll lose .PCX 
and .MSP formats. Want OCR? The Ri- 
coh RS320 is supported by PC OCR, Car- 
ets, SmarlStarl, Advantek, and Spot. 
though none is supplied with the unit. 

The Ricoh RS320 is a simple scanner 
with some nice features. This scanner 
would be a fine adjunct to a desktop pub- 
lishing package, for those serious about 
getting images into their work. Just be sure 
your desktop publishing package accepts 
the files generated by the scanner software 
you use. The Ricoh RS320’s price is com- 
parable with those of the others looked at: 
$1,499 for the scanner and interface kit. 
But if you want to do any serious editing of 
your scanned image, you’ll probably want 
to wait till you can get the functionality of 
PuhlishDo as well. 

— Pamela J. Milland 


Saba Technologies 

The Saba PageReader from Saba Technol- 
ogies is a compact, sheet-feed scanner. Its 
small size and light weight do not prevent 
it from reading a full legal-size document. 
And its straight paper path allows paper as 
heavy as card stock to slip through without 
affecting the resulting image or the paper 
itself 

The PageReader, accompanying soft- 
ware, adapter card, and cable retail for 
$1,295. Unlike most scanners with both 
text and image capabilities, all scanning in 
the PageReader is performed within the 
same software program; this feature means 
you have to learn only the one application. 

INSTALLING THE PAGEREADER 

Scanner and software installation is done 
in just a few minutes. Once installed, the 
simple software interface eliminates any 
serious effort or complication from scan- 
ner operation .Just choose a text or graphic 
file format from a pull-down menu, give 
the file a name, and go scan. If scanner op- 
eration is new to you, help is available for 
each of the menu options, and a full tutori- 
al is included with the documentation. 

The PageReader offers a variety of 
word processing formats in which to save 


scanned pages or text. These include 
Microsoft Word. MultiMate, and Word- 
Perfect, as well as ASCII. But there’s 
more: a direct import to the Lotus 1-2-3 
spreadsheet format. Printed numerical 
data, in tabular format, can be scanned and 
then transformed into appropriate columns 
and rows that a spreadsheet will recognize. 


SUITABILITY TO TASK 



Saba PageReader 
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PageReader automatically eliminates dol- 
lar signs and commas as it brings in the nu- 
merical data — this is the way 1-2-3 actual- 
ly stores numbers within its cells. Text 
encountered on the same page would be 
assigned a text value in the 1-2-3 spread- 
sheet. None of our tests included import- 
ing numerical data, so we cannot attest to 



Don't he fooled by 
the sttuili size ttf the 
sheet-feed Sahti 
Pa^eRcatier. It 
can still read full 
leytal-sized docu- 
ments — and even 
spreadsheets — and 
its straiytht paper 
ftath allows it to 
scan inuipes on 
paper as heavy as 
card stm‘k. Not 
directly tarftcted at 
thedeskutj) 
puhUshintt nuirket. 
this easv-to-u.se, 
$1,295 OCR 
represents a 
harttain for 
everyday bu.sine.ss 
needs. 
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Most desktop computers are entirely too 
big and too clumsy to rmike it off the desk, to say 


Tiw IBM-compatible internal expansion slots let you expand 
the T320()'s capabilities quickly am! easily. 

nothing of making it out of the office. 

But with the lightweight portable Toshiba 
T3200, that’s no longer a pniblem. 

We’ve squeezed everything you’d expect 
from a powerful desktop computer into a light, 
slender 19-pound portable — packaged to go. 

It has two built- 
in IBM-compatible 
expansion slots for 
networking and 
mainframe commun- 
ications. A 12MHz 
286 microprocessor 
for high-speed data 
handling A 40MB 
hard disk for quick, 
easy access to all 
your applications, A 
720KB, 3 ‘/ 2 " diskette drive. And a full mega- 
byte of RAM that’s expandable to 4MB for 

The T3200 is backed by the Exceptamal Care Program too cost enrollment required*. 

See your dealer fiir details IBM is a registered trademark of International Business 
MachinesCorporation. CIRCLE 321 ON READER SERVICE CARD 


memory that can 
rival even the 
most muscular 
desktops around. 

It even comes 
with a built-in 
EGA gas plasma 
display and an 
EGA monitor 
port — standard features that some desktops 


A 12M Hz 80286 
microprocessor 
helps speed 
data handling 

that you get in on 
all the latest in- 
side information. 

A bidll-in EGA gas 
plasma display han- 
dles sophisticated 
graphics ivith 


consider optional extras. 

Ifet, it gives you the freedom 
to go anywhere your work takes 
you — from your boardroom to 
your living room. 

So call 1-800-457-7777 for the 
Toshiba computer and printer 
dealer nearest you. Well see to it 


A separate numeric keypad 
speeds data entry. 


In Touch with Tomorrow 


TOSHIBA 

liahihQ Anvnca Inc . I iii c n i uu n Sy<amv [ir.-Mm 
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omIliPAGE 

Customer Profile 

Regis McKenna 

Age: Old enough to remember the day that Intel 
Corporation was founded. 

Profession: Chairmen of Regis McKenna Inc, 
a major marketing company based in "Silicon 
Valley." A general portner in the venture capital 
firm of Kleiner Perkins Caufield & Beyers. Author 
of the Regis Touch and most recently. Who's Afraid 
of Big Blue?* 

Hobbies: Enjoys doing extensive research on 
innovative new technologies. He recently became 
involved in building and archiving an extensive 
dotabase, using state-of-the-art page recognition 
softwore. 

His Page Recognition Software: OmniPage 
of course. According to Regis: "OmniPoge repre- 
sents one of the most complete page recognition 
software products; providing incredible flexibility to 
customize data which can be easily accessed later. 
All of a sudden the cost of archiving and retrieving 
data has dropped significantly. The 'Information 
Age' is upon us and we have an exciting new tool." 

Favorite Quote: The New York Times: 
"OmniPage could be the most significant advance 
in personal computing this year." 

Things Disliked Most: "Technology that is not 
easily accessible or powerful enough to serve the 
needs of people." 

Favorite Scan: "I'm using OmniPage to build 
an extensive electronic library that pertains to the 
growth and evolution of technology over the post 
25 years. Being able to scon literally any article, 
regardless of layout or column format, has suddenly 
made this all possible. It's eliminated the labor 
intensive task of data entry. I'll be able to share this 
information with employees, custonters and col- 
leagues over time. It's an exciting collection of busi- 
ness case studies for future reference." 

Future of Page Recognition: "OmniPage has 
provided me with the customizable tool that I need. 

I can use the Partial Page feature to scan only that 
text which is relevant to my needs. Having a version 
that runs in MS-Windows should impress those 
who are committed to that environment. What we're 
seeing here is the emergence of a new product 
category." 


CAERE* 
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Saba PageReader 
Saba Technologies 
9300 SW Gemini Dr. 

Beaverton. OR 97005 
(800)654-5274 

List Price: With text and image software, in- 
terface card, and cables. $ 1 .295. 

Requires: 384K RAM. hard disk, DOS 2. 1 
or later. 

Supports: All monitors down to basic mono- 
chrome. without any particular type of graph- 
ics adapter. 

In Short: The Saba PageReader is low-cost 
and easy to install and use. The same soft- 
ware interface works for both text and graph- 
ics. The empha.sis i.s on OCR, but basic 
graphics support is provided for line draw- 
ings in 200-dpi resolution. 
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the integrity of this format. But Page- 
Reader was among the few to offer spread- 
sheet format as a text option. 

The Saba PageReader is one of the few 
scanning products not directly targeted to 
the desktop publishing market. The em- 
phasis, rather, is on low-cost, ease-of-use 
OCR for everyday business needs. The 
PageReader isn’t designed to read more 
than one font style per page, which is suit- 
able for most contracts, proposals, reports, 
and other business documents . In addition , 
the PageReader’s font-recognition capa- 
bility for such standard typestyles as Cou- 
rier may require some additional training 
to match exactly the variations in output by 
your particular typewriter or printer — spe- 
ciftcally with regard to punctuation marks. 
Misreading punctuation is where the Page- 
Reader lost the majority of its points in our 
tests. Otherwise, the potential is definitely 
there for this scanner to make an impact in 
its targeted market. 

SEVERAL GRAPHIC FORMATS 

While low-cost OCR is this product’s em- 
phasis, it does provide several graphic for- 
mats to save scanned line art. lliese in- 
clude TIFF, Lotus .PIC, and nearly all 
varieties of the PC Paintbrush .PCX for- 
mat, from black and white to 16-color 
EGA. Input and output resolution are auto- 
matic and limited to 200 dots per inch. 
And although the PageReader will save an 
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Handy 
scan. ' 


Full'Page Scatming In The Palm 
Of Your Hand. 

Mitsubishi Electronics now gives you all 
the advantMcs of scanning in a practical 
size at an afibrdable price. 

Incorporating the 3'in'l capabilities of 
handheld, sheetfed and flatb^ scanners, 
the scanner from Mitsubishi* scans up to 
816 inches wide and 14 inches long, at 200 
dots per inch resolution. 

The scanner recognizes up to 16 gray 
shades and can scan any photo, text, or 
illustration in seconds. With the included 
utility software and controller, the scanner 
runs with IBM* PC, AT or compatible com- 
puters. All for $995 suggested retail price. 

Images scanned can be loaded into popu- 
lar paint or desktop publishing software 
packages which support .TIFF or .PCX file 
formats, such as Aldus* Pagemaker™ 
Ventura Publisher™ ZSoft PC Paintbrush* 
Plus, and many others. 

For product information or nearest 
authorized Mitsubishi Electronics sales 
representatives, please call 1-800-556-1234, 
ext 54H. In California, call l-8(X)-441-2345, 
ext 54H. Mitsubishi Electronics America, 
Inc., Computer Peripherals Division, 991 
Knox Street, Torrance, CA 90502, 

(213) 217-5732. 



The icanner, model SP-MH2I6AH can scan an 8''> “ xW 
page in JO seconds, indepcndenih or u tfh its o/ 2 Cionu/ 
automaik paperfeeder, model SP-MHOlfA, s/ioum above. 


A 
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MITSUBISHI 

ELECTRONICS 


0 1968 MiisuOsni ElectroiKS Amarca. Inc 
MiisutMTii ig a regisierM iraidemark of MasutMTii Corn . Tokyo 
Aldus and PapeMaker am registemd trsdefnarks o< Aldus Cotporatcn 
IBM «a reg«WM trademark ol Imarnabonal Business Macnmes 
Corporation ^mtura Publisher is a irademark of Vantura SoHware. Inc 
PC rarrtbrusn d a repisiered trademark ol ZSolt Corpomon 
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image to a number of color-compatible 
formats, this scanner is strictly black and 
white and does not recognize color even to 
turn it into black and white. In fact, Saba 
does not recommend scanning photo- 
graphs or gray-scale images. In the man- 
ual, the company offers the general rule, 
“If your drawing photocopies well, it will 
probably also scan well . ’ ' 

PageReader is a project-oriented sys- 
tem. If the contracts you scan, for in- 
stance, are always in 12-point Prestige 
Elite, are saved in WordStar format, and 
are stored in the CONTRACTS directory, 
PageReader allows you to save these set- 
tings under a project name. The next time 
you need to scan contracts, just load the 
scatming parameters by selecting the pre- 
viously saved project file. 

In line with its commitment to the OCR 
market, PageReader provides exceptional 
control over word processing text for a 
scanner in its price range. There ate under- 
line, soft hyphen, line spacing, margin, 
and tab controls. Alignment controls ate 
included to designate a paragraph’s justifi- 
cation, such as centered. Tables, indents, 

r • ' I 


PageReader provides 
exceptional control 
over word processing 
text for its price. 

and even outdents can be converted to tab 
positions. For each word-processing for- 
mat supported, the PageReader manual 
provides a complete description to assist 
you in establishing these settings for your 
documents. The same meticulous descrip- 
tions are documented for special character- 
istics of the Lotus file format as well as all 
graphic files supported. Clear, well-writ- 
ten documentation is definitely an asset 
here. 

PageReader can be considered neither a 
low-end nor high-end scanner, based on its 
capabilities, while its pricing decidedly 
places it near the bottom of the scanning 
market. So if your OCR needs lean toward 


repetitive entry of consistently typed or 
printed documents, this scanner could be a 
real bargain. — ^Tami Peterson 

Shape Inc. 

For entertainment, set the ShapeScan SS- 
3(X)-f in front of a group of PC users and 
watch them try to guess what it does. Its 
bemusing cube shape makes it look more 
like a small microwave oven than a capa- 
ble and surprisingly inexpensive 300-dot- 
per-inch text and graphics scanner. 

Lift the unit's double-folding lid, and 
you’ll find a curved-glass scaiming platen 
that keeps even the farthest lengths of an 
8 '/ 2 - by 14-inch document equidistant 
from the bottom center of the cube, where 
the scanner’s optics reside. On the platen, 
you can position photos, papers, and mag- 
azines. The SS-300-H Scan software suc- 
cessfully scans line art and photographs 
and produces either bilevel (black-and- 
white) or dithered .PCX files. Gray-scale 
scanning, though, is still in the realm of 
more-expensive scanners. Z-Soft’s PC 
Paintbrush Plus comes with the Shape- 
Scan SS-300-1- for comprehensive image 
editing. 

For an additional $49S, you can add a 
ShapeScan-specific version of Pattern An- 
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ShapeScan SS-300+ 

OCR: 

iloowptced 

(onli fllH 


OCR: MH 

Propohtoiwt- 


GiipMct: 

Urwart 

■ 

Gnphict: 
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alytics’ Carets (XIR software. Carets 
reads more than three dozen monospaced 
and proportional-spaced typewriter, laser 
printer, and dot matrix printer fonts, trans- 
lating the files that result into ASCII text or 
seven different word-processing file for- 
mats. 

SETTINGlJPTHESSJOO-i- Settingup 
the ShapeScan SS-300-1- hardware is easy. 
Unlike much scanner software, Shape- 
Scan’s direct-to-disk Scan program re- 
quires no expanded memory. The Shape- 
Scan cube connects to its half-size PC 
interface card with a flashy multicolored 
ribbon cable. Setting up the software is a 



For less than half 
the price of tnany 
of its competitors. 
Shape's $7V5 
ShapeScan SS- 
300+ .scanner 
offers one 
alternative for low- 
cost publishing in 
a home or 
small -office 
em'ironment . Its 
Scan proftram 
requires no 
expanded 
memory, and the 
optics, IfH'ated in 
the bottom-center 
of the cube, .scan 
line art and photos 
to produce either 
black-atul-white or 
dithered files. 
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Samticai 
Cokn: Nfonitcns 
Make Sense In 
Blad^&White. 



Whether you want one color 
lio colors or 256 colors. 

Samtron monitors probably have 
all the specs you’re looking for 
Without all the usual expense. 
That’s because we don’t ofier you 
every model under the sun. 

Only the most popular ones. 

Like our new CGA, EGA and VGA series. 

Which means they can be mass produced in Korea very econo- 
mically. By Samsung, the world’s largest monitor manufacturer 
Which also means their reliab^ty is world class. And they’re 
designed in the U.S. for a completely American look and feel 

So before you spend too much green on high-priced monitors, 
check out Samtron’s cobrs. 

You’ll like the way their numbers look in black and white. 



USAH6AOOUART«n8 

SAMSUNG ELECTRON DEVICES 

AMERICA. INC. 

TEL(2I3)802-«42S 

FAX:(2t3)M2-8a20 

PARTS A OEM SERVICE 

TEL:(714)B22'1282 


CUSTOMER SERVICE 
EAST 

TEL: (600)227-3370 
MID-WEST 
TEL: (000) 277-3378 
V^ST 

TEL: (000) 543-5752 


SAMSUNG ELECTRON DEVICES 


HOMEOPFICE 

SAMSUNG ELECTRON DEVICES 
SEOUL. KOREA 
TEL: (02) 772-0666 
TELEX: STARNEC K33217 
FAX: (02) 772-6670 


USA DISTRIBUTORS 
SAMSUNG AMERICA INC. 
TEL: (201) 692-7000 
IMCOM GROUP MC. 

TEL: (600)2536163 
SAMSUNG PACIFIC INTI B4C. 
TEL:(4O0)O7O'6O44 


CANADIAN DISTRIBUTORS 
CANARATECHNOLOGIES INC. 
TEL: (416) 600-2525 
STERLING MICRO SYSTEM INC. 
TEL: (604) 270-3233 
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Erase-proven 





comem 


In the race for ease and efficiency, MutohM!i^S|||i^S^^atible plotters ( 
first every time. 

We’re rjillring some serious speed here. The F-910A,for instance, has acceleration 
of up to 5.7G, and hits a top speed of 44.5 ips. 

And gives you sharp, clear lines with remarkable resolution— down to 
0.0004 inches— maUng quick work of the toughest courses. And getting 
your copies through low-cost reproduction systems with flying colors. 

We’re also talking endurance. ’The F-910A runs 
on a quick- loading 40-lead cartridge for much 
longer time between pit stops. So you can 
keep your head out from under the hood, 
and your mind on more important 
thing s. Of course, pencil lead gives you 
much better mileage than ink for 
a considerable savings on running cost. 

So go with the winner. Join 
the Mutoh team and watch your 
plotting take first place every time. 

Wre Giving You a 


New Line. 


The F-910A plotter 

takes either (>en or pencil 
Resoluton of 00004* 
Speed of up to 44 Sips 
Accelerates up to 5 7G 
Pen/Vector Sorting Functon 
HP-GL compatible 



MUTOH AMERICA IIMC. 

895 Cambridge Drive. Elk Grove Village. IL 60007 Tel:312/962*8880, Fax; 31 2/952-8808 
Wettam Offtee:4883 East La Palma Avenue Suite 505, Anaheim CA, 92607 Tel 714/779-2326 Fax 714/779-0185 
Eastern Ofllca:23 Walkers Brook Drive Reading, MA01867 Tel: 61 7/942-2442 


MUTOH eUROPE OmbH. Klosterstrasse 112. 4000 DUsseldorf 1 F R. Germany Tel:0211/3613095 Fax:211-362128 


IN CANADA (West)604/984-4171 (Central)204/943-3010 (East)416/479-2223 

MUTOH INDUSTRIES LTD. 


6-1, NaKs-Mepuro 4-chorne. Meguro-ku, Tokyo 153 Japart Tel:(03)760-6111 
Telex 2422S7SORAMUT J FAX (03)760-6506 Cable Address DRAFTERMUTOH 
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ShapeScan SS>300+ 

Shapc Inc. 

Electronic Instrument Division 
P.O. Box 366 
Biddeford Industrial Park 
Biddeford, ME 04005 
(207) 282-6155 

( 800) 247- 1 724 except Maine and Alaska. 
List Price: With FC Paintbrush, interface 
board and cable. $795; Carets OCR soft- 
ware. $495. 

Requires: 5 1 2K RAM and hard disk with 
2MB free space. IX)S 2.0 or later. 

Supports: All input devices, printers, and 
graphics displays supported by PC Paint- 
brush. 

In Short: An unconventional, low-cost. 
300-dpl text and graphics scanner. Well-suit- 
ed for budget desktop publishing but lacking 
important features of more-expensive scan- 
ners. such as gray-scale scanning, a sheet 
feeder, and speed. 
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bit more difficult, though. Installing a spe- 
cial driver for the scanner requires several 
modifications to the CONFIG.SYS file. 
While these are minor (there’s no automat- 
ic batch file to do the job), they’re compli- 
cated enough to impede the SS-300-(- in its 
ideal calling as a tool for infrequent use by 
computer neophytes. To install the SS- 
300-1- , you’d better know how to add com- 
mands and parameters to a CONFIG.SYS 
file; the documentation gives no step-by- 
step instructions. 

The ShapeScan SS-300+ proved slow- 
er than several other scanners in our test, 
so for high-volume scanning, the extra 
time to scan each image with the SS-300-1- 
(firorn 45 seconds to almost 2 minutes, de- 
pending on the image) makes opting for a 
more-expensive but faster scanner a good 
idea. For desktop publishing, the SS- 
300-1- offers no gray-scale scarming. In- 
stead, it dithers images. But for occasional 
use — say, to scan the photographs for a 
weekly newsletter — the SS-300-1- is a fine 
alternative for low-cost publishing. 

While trying to read the laser printer 
output used in our text scanning test, the 
unit’s optional Carets software failed to 
approach the accuracy of better OCR sys- 
tems, such as DEST’s OCR software. This 


was true even with the slower Check Fea- 
tures option, which more thoroughly veri- 
fies characters to improve reading accura- 
cy. Carets comes pretrained for a wide 
range of typefaces, from IBM Selectric 
typewriter type to dot-matrix-printer out- 
put, and it has the capacity to learn other 
fonts. If your main goal is text scanning, 
though, some of the more-capable OCR 
systems in our survey would be a better 
bet. In addition, if you need to Scan text in 
high volume, you may prefer a scanner 
that can accommodate a sheet feeder. 

The most-expensive scanners promise 
more than they deliver for the buck, but the 
unconventional ShapeScan SS-300-1- de- 
livers more than you’d think for its modest 
price. While it lacks gray-scale scanning, a 
sheet feeder, and the speed of some other 
scanners, it’s far less than half the price of 
many. That makes the product well-suited 
for occasional use in home or small-office 
environments, or even for use with a fax 
board, particularly in a system lacking a 
gray-scale VGA and expanded memory. 
But if your intention is to add a scanner 
with comprehensive capabilities to a busy 
desktop publishing system, you’ll have to 
forego the ShapeScan unit and its low price 
to get the features you need. 

— Stephen Sagman 

Xerox Imaging Systems 

Of Kurzweil Computer Products and Data- 
copy Corp. , the latter is not widely associ- 
ate with the Xerox name; both Kurzweil 
and Datacopy, however — along with their 
wide selections of scanning products — are 
owned by the Xerox Corp. While their 
product lines are now handled by the new 
Xerox Imaging Systems subsidiary of Xe- 
rox, all products, including the three eval- 
uated here, continue to cany the brand 
names of their former owners. 

The $1,300 Datacopy 730GS, intro- 
duced around the time the new Xerox sub- 
sidiary was formed, is a flatbed model 
equipped to scan both text and graphics 
images. For an additional $695, you can 
receive a proprietary interface board and 
PC Image, a graphics scanning program. 
To import text through the scanner, an ad- 
ditional $695 will get you OCR Plus. 

The $4,995 Kurzweil Discover 7320 
Model 5 is a text-only scaimer, targeted at 
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Datacopy 730GS 
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Kurzweil K-5000 
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professionals who have general business 
needs and low volume requirements. Its 
font-recognition range is from 8 to 24 
points and provides three levels of contrast 
control. 

If automotive comparisons were to be 
drawn among the Kurzweil K-5000 scan- 
ner and others in this review, the K-50(K) 
would be the Cadillac — both in price and 
performance. While its scarmed samples 
are excellent, the K-5000 wears a hefty 
$15,950 price tag that’s guaranteed to 
cause ftnancial palpitations in all but the 
most-devout scanner aficionados. 


PC MAGAZINE ■ MARCH2 8, 1989 
255 



■ DESKTOP SCANNERS 



Allhoiifih its 
SlS.VSOprUeiafi 
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Xenix Imuiiinti 
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Utrfte munuscripts 
quickly uiul III 
provide excellent 
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make this iiuicitiiie 
truly a top-tifultc- 
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DATACOPV '^OGS For image scan- 
ning. the 730GS uses PC Image, which 
runs under Microsoft Windows or an in- 
cluded runtime version. The runtime ver- 
sion provides the essential graphical user 
interface that allows PC Image to operate. 
The software then acts as a standalone ap- 
plication. 

In addition to offering true 16- or 64- 
gray-scale image interpretation, the 
730GS offers 27 different resolution val- 
ues from 60 to 450 dots per inch. But stand 
forewarned: a 450-dpi, 64-level-gray- 
scale, full-page image is going to require 
mote than 23 minutes to scan and demand 
just under 20MB of disk space to save. So 
unless you have a teal need for such an im- 
age, you’re better off sticking to the lower- 
resolution options. A photo scatmed with a 
16-leveI gray scale and 60 dpi will take just 
over 1 minute to scan and less than 20 sec- 
onds to save. 

To preserve any image with gray-scale 
settings, PC Image offers four different 
file formats: Datacopy’s own proprietary 
.IMG, TIFF uncompressed (.TIF), GEM 
image (.IMG), and PC Paintbrush 
(.PCX), For line art, and to save images 
without their gray-scale settings, there’s 
TIFF compressed (.TIF) and PC Paint- 
brush {.PCX). 

After seeing the quality PC Image is ca- 
pable of extracting from the 730GS, you 
may be willing to endure the higher-than- 
avetage scan times. Output quality of both 
line art and images from the Datacopy 


730GS was certainly among the highest of 
all the graphics scanners tested. 

PC Image offers a variety of software 
controls to manage the appearance of a 
scanned image. There are 16 brightness 
controls, four contrast settings, and nu- 
merous halftoning patterns like user-defin- 
able patterns and ^ge detection to simu- 
late line art. 

Also included are some limited graph- 
ics editing tools like bit manipulation, re- 
size, copy, cut, and paste. To do further 
editing, Xerox Imaging Systems recom- 
mends you take the images to a program 
like PC Paintbrush Plus or Publisher's 
Paintbrush, which can also be purchased 
along with the scanner. The company also 
highly recommends using its PC Image 
software on a 386-based machine to quick- 
en scanning, saving, and file-retrieving 
times. 

DATACOPY ON TEXT We also tested 
the Datacopy 730GS for its text-scanning 
abilities. Using the included OCR Plus 
software, the 730GS produced results 
comparable with other scanners not em- 
ploying the more-advanced character-rec- 
ognition methods. 

OCR Plus uses a pattern-matching 
method supplemented by a topological 
technique. Character learning, one of the 
software’s features, is a real plus for when 
the font you need is not specifically sup- 
ported. But a variety of typical office type- 
writer and printer fonts are supported, in 
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Xenix Imaging Systems 

185 Albany St 

Cambridge. MA0213<^ 

(6l7)8W-47()() 

Datacopy 730(iS 

List Price: SI ,.3(K); PC Inut^e and interlace 
board. S695; (XT? Plus software. $695; (K'K 
Plus with interface board, S895. 

Requires: WOK RAM. 286 w. 386 machine, 
harddisk, graphics adapter. IX)S 2.0 or later. 
Mouse recommended. 

Supports: All graphics adapters, input and 
fHitput devices supported by Microsoft U'm- 
thnvs . PC linaae is accompanied by a run- 
time Windows pnigram. 

In Short: This scanner is equipped with true 
gray -scale software that is intended for use on 
advanced hardware. A .386-ba.sed machine 
shiHild be used for maximum performance. 

The pniduct's OC'R capabilities arc middle- 
of-the-road land maining may be required on 
propimional-spaced type); however, upcom- 
ing software that supports this model's 6-bii 
gray-scaJe graphics may make this one worth 
the wait. 


CIPC:C4220N 0- ’.I’lro SEdViCr Zh-K 

Kur/weil Dlscoser 7v320 Model 5 

List Price: With proprietary interface card, 
cabling, and text-scanning software. 54.995. 
Require.s: 640K RAM. hard disk. PC-XT or 
AT. DOS 3.0or later. 

Supports: No special devices supported; 
printing is done through word proccssyx. 

In Short: If your text-scanning needs go be- 
yond monospaced fonts, this scanner’s rela- 
tively high price tag is appropriately weighed 
along with its ability to recognize proportion- 
al fonts with a high degree of accuracy. 

Among Its functions is included the ability to 
automatically disregard graphics that appear 
within text. 

C.ftCLE4230N reader SERVICE CARj 

Kurzweil K-5000 

List Price: With automatic ckxrumeni feeder, 
proprietary coprocessor board. /C/?5WAy? 
character and gra^^ics scanning softw are . 
recognition softw^ for seven Iwguuges. 
and cables. $15,950; /n/er/ea/2.0 Option 

Kit. 5495. 

Requires: 5I2K RAM (640K R.A.M recom- 
mended); hard disk. DOS 3.0 or later. 

In Short: A premium scanner w ith a premi- 
um price lag. the Kurzweil K-5000*s combi- 
nation of text and graphics capabilities is un- 
beatable. Nothing else on the market uxlay. 
in terms of perform^ce for a price, can 
match it. 
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2 FREE 
PC Magazine 
Utilities Disks 


Plus SAVE 60% 
when you subscribe 
to PC MAGAZINE 


You're Guaranteed Delivery of 

■ In-depth product reviews based on 
the impartial evaluations of our own 
PC Magazine Labs. 

■ Power-User Tips and Techniques to 
help you work faster and smarter. 

■ The best, hottest columns anywhere. 


The PC Magazine 
2-Disk Utilities Library: 
170 171? Vol. land the a// neip 
r Iw l ala Vol. 11 features 78 
lATQWfQ power-user programs 
that will really rev-up 
your system! Speed up your keyboard... 
locate any file in seconds...back up all 
your data with ease.. .add a DOS system 
to a working disk. Not available in any 
store, these valuable disks are jours 
FREE with your paid subscription. 



CiVITX' That’s like getting 
O AV 111 almost 2 out of 3 issues 
plus home delivery Free 
—so you won’t miss a 
I single, valuable issue. 


The PERFECT 
GIFT! 


Give another power-user— a business 
associate or friend— a gift subscription 



to PC Magazine. They’ll appreciate 
getting the late-breaking, in-deptb 
coverage of IBM-standaid hardware and 
software 22 times 
a year— plus the 
2-disk Utilities 
Library, as 
an extra 
special gift. 

And we'll 
send along 
a gift card 
to announce 
your 

thoughtful 
present 



FREE DISKS/SAVE 60% 


YES! I Wcint my FVee, 2-Disk Utilities 

Library and all the power and input PC Magazine provides 
Enter my subscription for; 

□ 44 issues (2 years) for $51.97. SAVE 60% 

□ 22 issues (1 year) for $31.97. SAVE 51% 

Savings based on annual newsstand price of S64. 90. 

M r. /M rs. /Ms 

iPlease Print) 

Company 

Address 


-State- 


□ Payment enclosed. □ Bill me later. 


4N369 


Please add $37 per year for postage outside USA. $25 in Canada, US currency only. Allow up to 60 days for delivery of first 
issue, ^r dislu wilt be shipped upon payment Basic annual subscription price is $44.97. 



FREE DISKS/SAVE 60% 


YES! I want my FVee, 2-Disk Utilities 

Library and all the power and input PC Magazine provides. 
Enter my subscription for: 

□ 44 issues (2 years) for $51.97. SAVE 60% 

□ 22 issues (1 year) for $31.97. SAVE 51% 

Savings based on annu^ newsstand price of $64.90. 

Mr.lMrs./Ms. 

(Plcast F*hnt) 

Company 

Address 


-State- 


□ Payment enclosed. □ Bill me later. 4 n 369 

Please add $37 per year for postage outside USA, $25 in Canada. US currency only. Allow up to 60 days for delivery of first 
issue. Ybur dislu will be shipped upon payment Bask anmial subscription prke b $44.97. 





1 GIVE A GIFT/SAVE 60% 

\M 

Please send a gift subscription and 

2-Disk Library to: 

Mr./Mrs. /M <l 

Cftmnanv 

(F*Wajc print full name) 


City 

State Zip 


Fon □ 22 issues (one year) for $31.97. Save 51% 4 n377 

□ 44 issues (two years) for $51S7. Save 60% 

Savings based on annual newsstand price of $6430. 

Please send me the invoice and sign the gift card FROM: 


Mr./Mrs, /Ms. 
Company— 
Address— 
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■ DESKTOP SCANNERS 


E D I T O R ' S 
CHOICE 


• Kurzweil K-5000 (general) 

• Canon Image Scanner IX-12F 
(OCR) 

• Chinon DS-3000 (graphics) 


For general excellence in both 
graphics scanning and OCR, Xerox 
Imaging Systems' Kurzweil K-5000 
is unmatched. Designed for high- 
production work — done in the back- 
ground when you’re scanning 
text — the K-5000 proves without a 
doubt that the brains behind its 
hardware— ICR (intelligent charac- 
ter recognition) — is more than sim- 
ply marketing hype. Quick, near- 
perfect text reads and crisp scanned 
images distinguish this product. 

You may not be prepared to 
spend $15,950 even for this kind of 
functionality, or may not need qual- 
ity work with both text and graphics. 
If that's the case, take a look 
instead at the $2,335 Canon 
Image Scanner IX-I2F or the $995 
Chinon DS-3(XX). 

While we tested the Canon only 
for its OCR capabilities (graphics 
scanning software is unavailable 
except through third-party compa- 
nies). the Canon performed well in 
this category on our mid-sized 
monospaced Courier and propor- 
tional-spaced Helvetica samples. 

Possibly because of its overhead 
design, the Chinon DS-3(XX) is not 


the recommended choice for optical 
character recognition; quick work 
yielded lackluster results. But no 
such mediocrity tarnishes the Chin- 
on’s graphics scanning. For $I(X) 
less without OCR capability, this 
system offers fast graphic scans, 16- 
level dithering that beats the gray 
scaling of most competitors, and a 
bundled DTP program called 
Publish It! 

Surprisingly, both the Canon 
and the Chinon use the same OCR 
program, ReadRight: a testimonial 
to the importance of hardware de- 
sign in scanner petfotmance. 

Keep in mind while shopping 
that specialized applications make a 
great difference in your choices. 

The AT&T Overview Scanner, 
though not intended for graphics 
output, offers exceptional Images 
on-screen, which can then be added 
to an image database. The Saba 
Page Reader is notable for its abili- 
ty to scan Lotus 1 -2-3 spreadsheets. 
And the Mitsubishi Handheld Image 
Scanner can act as either a sheet- 
feed or a handheld scanner if desk- 
top space or portability is a consid- 
eration. 


sizes ranging from 10 to 1 8 points. 

In tests limited to 10-point Courier, the 
Datacopy 730GS performed on a par with 
other scanners. But many of these tests 
were geared to proportional fonts and 
mixed sizes, and here, the 730GS using 
OCR Plus was not as successful. Although 
the software claims to read proportional- 
spaced fonts, it may need further training 
to interpret the typeset-quality versions 
output by most laser printers. 

The Datacopy 73 (XjS, with its high- 
end gray-scale support is worth consider- 


ing, for a total of $1 .995 with PC Image 
and an interface card. But while the gray 
scale in its PC Paintbrush (.PCX) image 
format is not widely supported yet by other 
application software, because of its com- 
plexity, verify that your intended applica- 
tion provides support before you expend 
the time and disk space on this particular 
format. If your main priority is text scan- 
ning that's not limited to the basic mono- 
spaced fonts, you might consider another 
scanner from Xerox Imaging Sys- 
tems — perhaps a Kurzweil model. 


KURZWEIL DISCOVER 7320 Kurz- 

weil is associated with the high-end text- 
scanning technology it calls ICR (intelli- 
gent character recognition). This topologi- 
cal approach incorporates a more- 
sophisticated architecture, based on 
artificial-intelligence techniques. The bot- 
tom line: where most scanners use the 
more-common OCR technology of pattern 
matching, ICR allows the Kurzweil scan- 
ners to read thousands of typestyles in 
sizes ranging from 6 to 24 points. 

This level of technology, remarkably 
accurate at turning the contents of a page 
with varying fonts into a rea.sonably man- 
aged text file, does not come without a 
commensurate price tag. The Kurzweil 
Discover 7320 Model 5 is the lowest- 
priced scanner incorporating ICR offered 
by Xerox Imaging Systems (there are a 
number of other scanners in the Discover 
7320 line, such as the Model 30), but it still 
retails for just under $5,000. 

Tbe scanner's price is justifiable on the 
basis of the variety of typestyles it can han- 
dle. While most scanners are unequipped 
to intelligibly read fonts other than the 
monospaced styles — specifically 10-point 
Courier — the Kurzweil .scanner offers tre- 
mendous value when matched with a user 
requiring proportional-font input. Of all 
the scanners tested, the Discover 7320 
comes closer to providing the kind of re- 
sults most people tend to expect from a text 
scanner. 

When a Kurzweil scanner encounters 
difficult text, it doesn't pause to whine 
about it, or — worse — throw in error char- 
acters recklessly, as many text scanners 
do. Instead, what the Kurzweil can't read, 
it ignores, and then it goes on with its busi- 
ness. Retaining the unreadable text in 
memory, it makes periodic trips back to 
the previously illegible characters and at- 
tempts to replace them with the most-logi- 
cal substitutes based on an assessment of 
the text as a whole. 

A proprietary coproces.sor board with 
2MB of RAM provides the memory and 
speed necessary to drive this “intelligent” 
scanning device. Its software, also includ- 
ed in the $4,995 retail price, is easily in- 
stalled and used; 16 word-processing for- 
mats are directly supported as well. And 
the scanner itself will not invade your desk 
space. With a relatively tiny fooqrrint (16 
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You’ve seen 
the rest. 
Here’s your 
chance to 


buy the best. 



Intelligent Backup™ 
(new version 3.0) from 
Sterling Software. The 
best data insurance you 
can buy. 


With as few as two keystrokes 
per day. Intelligent Backups backs up 
your disks quickly, simply and inexpen- 
sively. providing Insurance against data 
loss due to disk crashes. 

Intelligent Backup^*^ is the 
most complete backup system there Is. 
And thanks to advanced technology. It 
Is Incredibly flexible and easy to use. 

Unlike other backup ^sterns. 
Intelligent Backup”' completely auto- 
mates the backup process. Broause It's 
Intelligent enough to figure out which 
level of backup you need, it not only 
saves you time. It takes the uncertainty 
out of using a hard disk. 

You can backup to floppy 
disks, hard disks, disk cartridges, and 
other disk devices. What's more. It 
works with IBM. Compaq. Tandy. AT&T. 
Leading Eklge and all compatibles and 
clones. 

But Intelligent Backup”* Is 
more than Just a superior backup 
system. Thanks again to advanced 
technology, file management and 
manipulation are easy even for begin- 
ners. 

So don't take changes when it 
comes to your valuable data. Get the 
best data Insurance you can buy. Get 
Intelligent Backup”* for only $149.95 
Call IBC at 1-800-654-3790 US. or 
1-800-225-9359CA to order. 16735 
Satlcoy Street. Suite 111. Van Nuys. CA 
91406. 
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■ DESKTOP SCANNERS 


by 10% inches), this scanner is easily 
placed alongside the computer for effort- 
less scans on a moment's notice. 

A feature that makes the Discover 7320 
ideal for scanning text from manuals and 
books containing illustrations is the ability 
to automatically disregard graphics that 
appear within text as it scans. TTiough the 
Discover 7320 can read typeset fonts, con- 
sider the higher-end Kutzweil models that 
offer column recognition, landscape 
modes, and numerous foreign-language 
characters if you'll be scanning magazine 
articles, newspaper text, or other multi- 
colurrui documents. 

The Discover 7320 can read a variety of 
electronically produced hard copy, includ- 
ing that of laser printers and facsimile ma- 
chines. In our own tests, using laser-print- 
ed documents in a variety of typestyles and 
sizes, this scanner produced comparative- 
ly low error rates. Considering the amount 
of processing obviously occurring during a 
full-page scan, the Discover 7320 main- 
tained impressive speed levels. 

If your scanning needs are restricted to 
the fixed-space font families — ideally 10- 
point Courier — there are many scanners 
on the market capable of suiting your 
needs at reasonable prices. And if your 
scanning needs ate sparse at most, invest- 
ing in a scanner like the Discover 7320 
Model 5 is a frivolity. But if your needs ate 
for 50 to 100 pages per week of a wide va- 
riety of documents, this scanner may be 
worth every penny, to extract characters 
from printed material and convert to a for- 
mat easily edited in your word processor. 

THE K-5000 The heart of the Kutzweil 
K-5000 scanner is an interface/coproces- 
sor card boasting its own 16-MHz 68020 
processor coupled with a hefty 4MB of 
memory. Throw sheets of text into this 
scanner, start the software, and you are 
free to go about other tasks while the K- 
5000 performs its magic in the back- 
ground. The only scans it can't perform 
without your attention are graphics scans, 
which are more system-intensive opera- 
tions. These must be done in the fore- 
ground but the coprocessor board does its 
part in eliminating wait time: it took less 
than 5 minutes to scan the test photograph 
in 400-dpi gray-scale fashion. 

The Kutzweil K-5000 looks as though 


it were designed with text scanning in 
mind. The front of the unit has been 
equipped with an obtuse-angled book edge 
to facilitate the scanning of bound materi- 
al, and the scanner will work left-to-right 
to accommodate bound pages as well. The 
K-5000 refused to be daunted by large 
manuscripts. And its automatic document 
feeder provides unattended scanning of 
loose pages. 

Kurzweil's proprietary ICR software 
employs not the more-traditional lookup- 
table method, but a 50,000-word lexicon. 
The software is also endowed with a modi- 
cum of artificial intelligence, which per- 
mits the system to recognize virtually any 
font — and in sizes ranging from 6 to 24 
points. Furthermore, if you frequently 
scan documents containing uncommon or 
technical characters, the K-5000 allows 
you to predefine up to 10,000 words in 
your own lexicon. 

Also included are lexicons for six other 
languages and output conversion routines 
to create files in your favorite word proces- 
sor's format. There are many other options 
to Kurzweil's ICR software that go far to- 
ward making it the new standard in optical 
character recognition. 

Graphically, the Kurzweil K-5000 
shines. With 400-dpi resolution and a 
choice among binary, gray-scale, or half- 
tone scan modes, it provided PC Labs with 
some of the best-scanned images at no- 
where near the lengthy 23 minutes of its 
730GS sibling. The K-5000's true bril- 
liance appears when matched with printing 
hardware capable of handling its graphical 
capacity. Phototypesetters, high-resolu- 
tion laser printers, and other big-dollar out- 
put devices really show off this scatmer's 
acumen. All of which leads to this prod- 
uct's only true sore point: its price. 

While at $15,950, the K-5000 is the 
most-expensive scanner in this review, for 
that price you're getting a complete scan- 
ning solution, with all of the technology 
and scanning expertise that a market leader 
like Xerox can muster. If you want only 
the best, like dancing on the edge of tech- 
nology, and have $15,950 burning a hole 
in your pocket, then the Kutzweil K-5000 
is the unquestionable choice that will meet 
all your scanning needs both now and in 
the future. — Robert W. Kane and 
Tami Peterson iii 
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The power and performance of 
big-system CADD...MicroStation PC 


How MicroStation works for Teledyne Brown Engineering 


Teledyne Brown, an Intergraph customer, is 
the payload mission integration contractor for 
George C. Marshall Space Flight Center. 
Tele^e Brown ensures the successful 
integration of scientific experiments with the 
space shuttle oihiter and the Spacelab 
module, including subsystems. 

The compatibility of MicroStation PC with 
Intergraph’s other software offerings allows 
Telet^ Brown to transfer projects in various 
stages between the VAX and MicroStation until 
pa^oad integration is complete. 



Mulli Purpose Experiment Support Structure 
(MPESS) carries a wide variety scientific 
esperiments into pace. 



Materials Science Laboratory (MSL), attached to 
the support structure, shown on MicroStation PC 



Shaded image a completed MSL payload on 
the shuttle 



Detail of MSL, shown on MicroStation PC 



MSL payload in posilion on the shullle, shown 
in 2D on MicroStation PC 


Powerful graphics 
A true 3D PC CADD package, 
MicroStation performs shading and 
hidden line removal. Undo/Rdo, DXF 
In/Out, linear/ Area Patterning, and 
B-splines are just a few of the hundreds 
of commands that help you enter, 
manipulate, view, and store a wide 
variety of designs. 

Speed and ease of use 
MicroStation is one of the fastest PC 
CADD solutions available, and it’s 
extremely easy to use. It was created 
for design and drafting - even 
large-scale, production-size files - 
without additional hardware. 

Flexibility 

Up to 32 reference files can be attached 
to the active file for scaling, rotating, or 
clipping. MicroStation features dynamic 
update which allows you to see all the 
characteristics of the element before 
placement - minimizing errors and 
time-consuming corrections. 

Growth 

Designs created with MicroStation are 
compatible with Inteigraph’s VAX and 
UNK applications - providing an 
inexpensive entry into our broad range 
of sykems without the usual file 
translation problems of other software 
packages. 

Quality. Reliability. Performance. 
See for yourself. Call for more informa- 
tion or for a referral to the MicroStation 
reseller or education center nearest you. 


INTERGRAPH 


In the U.S., call 800-345-4856. 

In Alabama only, call 800-545-0218. 

Outside the U.S., caU 205-772-1800. 
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Announcing a big leap in mouse technology. 






Finally, a mouse with an extraordinary body 
and a mind to match. 

A mouse 
ballistically 
tuned to accel- 
erate your cursor across 
any screen with the mere flick 
of a wrist and slow it down on 
arrival for pixel-point control on 
detail work. 

This mouse is g uaranteed to work with all 
applications on your IBM personal computer. 
And it comes with a great selection of 
MouseWare" including Pop-Up DOS-One 
ultimate DOS handler Mouse-2-57 the Lotus 
I -2-3’“ shell: and 35 menus for best-selling 
keyboard-based applications. 

The Logitech Mouse. SI 39, complete with 
Logitech S Lifetime Satisfaction Guarantee 
and unlimited Prcxduct Support 

For your nearest dealer, call: 


In California: 
800-552-8885 

In Europe: 

-v-v 41 -21 -869-96-56 
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Monitors av«iil.ible separately. 


IMS 286/12MHZ 


IMS 286/lOMHz 


IMS 88/lOMHz 


Si/stem includes: 

• 80286 priKessor running at 
12MHz, zero wait stale, 
switch-selectable to 6MHz 

• 1MB RAM 

• 5.25' 1.2MB diskette drive 

• Dual diskette drive fixed 
disk controller 

• 200-watt power supply 

• Enhancea, 101-kc\' key board 

• Illustrated installation and 
operations manual 

• Gock'calendar with battery 

Base System ^ J. 


System includes: 

• 80286 pnKcsstir running at 
lOMU/, switch-selectable to 
6MH/ 

• 512KB RAM 

• 5.25' 1.2MB diskette drive 

• Dual diskette drive'fixed 
disk contn>lIer 

• 2lX)-watt power supply 

• Enhancea. 101-key keyboard 

• Illustrated installation and 
operations manual 

• Gock calendar with battery- 

Base System J 


System includes: 

• 8088 priK'essor running at 
lOMHz, switch-sekylaWe to 
4.77MH/ 

• 640KB RAM 

• 5.25' 360KB diskette drive 

• Diskette drive controller 

• 150-walt cHiwer supply 

• Enhancea. !01-ke\' kes birard 

• Illustrated installation and 
operations manual 


Base System 


Base s\-stem with monographics 

card and monitor $1275 

With 40MB Seagate* 

(28ms) $1695 

With 71MB MiniScribe* 

(28ms) $1925 

:GA and VGA upgrades available, 
call for details. 


Base sx-stem with monographic 

card and monitor 

With 40MB MiniScribe 

(61ms) 

With 71MB MiniScribe 

(28ms) 

EGA and VGA upgrades available 
call for details. 


Base SN-stem with monographics 

card and monitor $725 

With 20MB MiniScribe 

(65ms) $985 

With 30MB MiniScribe 

(65ms) $1065 

iGA and VGA upgrades available; 
call for details. 


$1545 


Drives 

AT Hard Drives 
43MB MiniScribe 

(25ms) 

80MB Seagate (28ms) 

XT Hard Drives 
30MB Seagate (65ms) 
40MB MiniScribe 
(65ms) 


Back home on the range, 
T.W. 'Dillo is rustling up 
great deals (m personal 
computers." At IMS, 
confides T.W., "we bite 
the bit to rein in the best 
prices. And our machines 
don't mind being ridden 
^hard and put up wet, 
^they're built for solid 
s performance!" 


Diskette Drives 
360KB for XT (black) 
.360KB for AT (gray) . 
1.2MB for AT (gray). 
1.44MB for AT (gray) 


So byte down with an IMS 
system and bcxit up right! 


To Order Call Toll-Free: 


INTELLIGENT BUYERS shop for su{>crior pnniucls and superior value. 
All of our products come with a one-year limited warranty, one year 
of technical phone suppiirt, and a 30-day money-back guarantee (does 
not include freight). VVe do not charge you for UI^S ground shipping 
w’ithin the continental United States, or for buying with yxmr credit card. 
Intelligent Micro Systems is The Intelligent Choice. 

Prices subject to change. Softu^re is mm-mfundable. AZ, CO, FL, CA. KS, 
MO. and TX residents, add q/ymtprid/c /tx'fl/ sales tax. 


Mon.-Fri. 8 a.m.-9 p.m. CST 
Sat. 9 a.m.-5 p.m. CST 

For Customer Support 

800 - 288-2123 

Mon.-Fri. 8 a.m.-7 p.m. CST 


Intelligent Micro Systems 

1633 Babcock, Suite 424 
San Antonio, Texas 78229 
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Productivity 


■ UTILITIES ■ MICHAEL J. MEFFORD 

Handling colors 

ON YOUR LAPTOP 

Monochrome laptop screens can translate colors into different shades, but many of the 
resulting combinations are impossible to read. MONO .COM will make them legible. 


D esktops haven't become dinosaurs 
yet, l^t in the evolutionary strug- 
gle, today's laptop computers 
have developed enough to match the per- 
formance of desktop computers in almost 
every respect. But while equaling their 
larger cousins in memory and speed, lap- 
tops still generally do have trouble display- 
ing contrasting shades with sufficient clar- 
ity. This issue's utility, MONO.COM, 
will help you solve the problem of making 
your laptop's flat monochrome screen 
readable. 

Rat color screens for laptops are still on 
the cutting edge of technology, but fortu- 
nately that does not limit laptops to text ap- 
plications suitable for a monochrome 
adapter. On the contrary, laptops can use a 
color graphics adapter to display color text 
and graphics applications on a mono- 
chrome screen. The color attributes are 
simply translated into different shades or 
intensities of one color (blue or amber, for 
example). The monochrome graphics sys- 
tems of desktop models work in much the 
same way. 

The problem is that many existing lap- 
top displays cannot display enough dis- 
tinctively different intensity levels to ac- 
commodate the full range of possible 
colors. The result is that some color 
(shade) combinations become very diffi- 
cult and even impossible to read. 

If your laptop machine is giving you 
terminal eye strain because of the color 
combinations that are imposed by your 
favorite application, there is a way that you 
can trick the program into using the easier- 
to-read white-on-black attributes. You 


could just enter the IX)S command 
MODE BHSa 

before you start the application. Most col- 
or systems and monochrome graphics sys- 
tems boot up in MODE COSO (80-column 
color) by default. When BIOS switches to 
the black-and-white video mode with the 


PRODUCTIVITY INDEX 


UTILITIES 

MONO.COM lets you alter unreadable 
laptop-screen color combinations. 
ENVIRONMENTS 
TIMELINE shows all PM programs 
don't have to look and act alike. 
POWER PROGRAMMING 
An explanation of nonindexed random 
access files. 

SPREADSHEET CLINIC 

Trap illegal filenames in 1-2-3; avoid * 

wildcard limitations. 

USER-TO-USER 

A solution for mangled floppy disks; 

clear your screen in color. 

POWER USER 

Convert ASCII files to WordPerfect: 
index on related fields in dBASE. 
LANGUAGES 

Redefine GW-BASlC's function keys; 
access all interrupts in BASICA. 

PC TUTOR 

Use RECORDER to optimize your 
RAMdisk usage. 

CONNECTIVrrY CLINIC 
Sending messages through NetBIOS; 
combining different computers. 


MODE BW80 command, it also stores the 
video-state information in a byte in a data 
area in low RAM. Considerate applica- 
tions will inspect this information byte, 
known as CRT_MODE, and use black- 
and-white attributes instead of color if 
you're in a noncolor video riKxle. 

Not all programs are so polite, howev- 
er, and all graphics programs will surely 
ignore your MODE BW80 command. 
That's where this issue's utility, a TSR 
program called MONO.COM, comes in. 
MONO will not solve the poor-contrast 
problem for graphics programs, but it will 
correct the illegibility of any text program 
that persists in displaying in unreadable 
color combinations. 

The easiest way for you to get a copy of 
MONO.COM is to download it from PC 
MagNet, as explained in the accompany- 
ing sidebar "MONO by Modem." 
MONO. ASM, the assembly language 
source code, is printed here, as is MONO 
.BAS, a BASIC program that will auto- 
matically create MONO.COM when you 
run it once in BASIC. Both MONO. ASM 
and MONO. BAS can also be downloaded 
from PC MagNet. 

MONO's syntax is simply 

MONO [U] 

Entering MONO alone installs and acti- 
vates the program. MONO's resident por- 
tion takes up very little RAM (just over 
'/zK), and the program works automatical- 
ly in the background, converting color at- 
tributes either to white on black or black on 
white. MONO can later be uninstalled by 
reentering the corrunand with the U param- 
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eter. As always, be sure to uninstall TSRs 
in the reverse order of their installation. 
Also, remember to install SideKick (if you 
use it) last, or you won't be able to unin- 
stall MONO. MONO is smart enough not 
to install itself more than once and it won't 
deinstall if doing so will make the system 
unstable. 

By far the easiest way to install MONO 
is to make it a line in your AUTOEXEC 
.BAT file. However, if only specific of- 
fending applications require MONO's aid, 
then the separate batch file route is in or- 
der. For example, if a text program called 


ANALYSIS is an unreadable blur on your 
laptop’s screen, you would create a batch 
file (probably c^led A.BAT), consisting 
of the following lines: 

MONO 
ANALYSIS 
MONO U 

Then when you enter A at the DOS 
prompt, MONO will automatically install 
itself and work in the background while 
you ran the ANALYSIS program. MONO 
will then deinstall itself when you exit 
ANALYSIS. 

As an alternative, you can control 
MONO with a hotkey. After installation. 


pressing the Alt-M key combination tog- 
gles MONO's monitoring status off and 
on. Since the program defaults to the on 
state when it installs, pressing Alt-M the 
first time disables MONO. Pressing it 
again reactivates the program. MONO 
doesn’t tell you its current state except by 
the obvious change of any color attributes 
to black and white. Use the batch file 
method suggested above if you don’t want 
to bother with hotkeys or don’t want to re- 
member MONO’s state. 

All TSRs present the potential problem 
of wanting to use two programs that have 


the same hotkey. The sidebar “Customiz- 
ing MONO” shows you how to change 
MONO’s default Alt-M hotkey to one you 
prefer. 

HOW MONO WORKS MONO.COM 
monitors and changes the display attri- 
butes on every fourth timer tick. Wien at- 
tributes other than monochrome attributes 
are detected, they are changed to mono- 
chrome. Any high-intensity or blinking at- 
tributes are retained in the process. 

Timer ticks occur 18.2 times per sec- 
ond, which means that MONO grabs con- 
trol and examines every attribute on the 
screen approximately every 'A second. For 


an 80 by 25 display, a total of 2,000 attri- 
butes must be checked every '/s second. 
With that information comes the only 
drawback to using MONO, which is that 
the program takes up enough processor 
time to cause some performance degrada- 
tion of the system. 

The cost in speed varies with the system 
and the application, and I’ll discuss the 
subject in more detail later in this article. In 
general, however, with word processing 
programs, where the machine spends most 
of its time waiting for you to type some- 
thing, you will not notice much loss in 
speed. When it comes to a spreadsheet re- 
calculation, however, MONO will make 
its presence known. MONO will not work 
at all with graphics programs, because 
adjusting bitmap graphics from the timer 
tick would put too much of a load on the 
system. 

The “Customizing MONO” sidebar 
mentioned above in connection with 
changing the default hotkey also provides 
instructions for modifying how often 
MONO changes attributes. In addition, 
you can add snow checking for CGA 
adapters and even reverse the attribute- 
modifying algorithm. 

USING THE TIMER TICK The design 
of MONO is quite simple. The program 
hooks two interrupts, interrupt 9 for the 
keyboard and interrupt 8, the timer tick. 
All that MONO’s keyboard handler does is 
look for its hotkey combination. This, if 
found, toggles MONO’s attribute-modify- 
ing timer-tick interrupt handler on or off. 
MONO takes the timer tick so that it is 
guaranteed a periodic slice of processor 
time in which to change the video attri- 
butes to monochrome. 

The attribute-adjusting algorithm is Just 
as simple. Figure I shows how MONO ex- 
amines and converts the display attributes. 
If any of the video buffer’s background at- 
tribute bits are on, MONO converts the at- 
tribute to 70h (inverse video). Otherwise, 
the attribute is converted to 07h, which is 
normal white on black. The high bit of 
both nibbles of the attribute byte are not 
changed. These are the background blink- 
ing bit (bit 7) and the foreground intensity 
bit (bit 3). In the video buffer each charac- 
ter is followed by its corresponding attri- 
bute. For an 80 by 25 screen there are 
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Figurw 1 : The screenshot above shows how MONO . COM turns various color 
combinations into black-and-white so that they can be read on a laptop screen. 
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CUSTOMIZING MONO 


T o keep MONO as simple as possi- 
ble, I did not include code for han- 
dling options. It's possible, however, to 
modify several aspects of MONO’s oper- 
ation with DEBUG. Start by making a 
backup copy of MONO.COM and then 
enter 

DEBUG MONO.COM 

You are now ready to modify MONO 
.COM. If at any time you make a mis- 
take, you can abort the Siting process by 
entering Q. The last two commands that 
you enter after entering any modifica- 
tions are 

W 

Q 

for Write to disk and Quit DEBUG. 

CHANGING THE HOTKEY The DE- 
BUG instmctions to change MONO's 
active/inactive toggle hotkey are 

E 194 XX 

where xt is a scan code fiom the Key 
Scan Code table shown in Figure A, fol- 
lowed by 

E 288 "a" 

where a is the character represented by 
the scan code. For example, to change 
the default Alt-M hotkey to Alt-Z, the in- 


structions would be 

E 194 2C 
E 288 ”Z” 

You can also change the hotkey from an 
Alt key combination to use any of the 
shifting key combinations shown in Fig- 
ure B. For example, to use the Ctrl key 
instead of the default Alt key, you would 
enter the following instructions: 

E 18E 4 
E 283 "Ctl” 

Note, however, that (as in this example) 
the entry made at address 283 is limited 
to three letters within the quotes. 

UPDATE FREQUENCY The frequen- 
cy with which MONO checks and cor- 
rects attributes is controlled by a hexa- 
decimal number that MONO adds to a 
counter byte on each timer tick. When 
the counter byte rolls over, MONO does 
an update. The default number added to 
this counter is 40h (64 decimal). Since 
the largest value a byte can hold is 2SS, 
the counter will roll over eveiy 4th timer 
tick. In other words, the cumulative val- 
ues in the counter(in decimal) will be 64, 
128, 192, and 0 (40, 80, CO, and 0 in 
hex). The la.st zero value is 256 which is 
one more than the 255 maximum. 

The 40h default equates to an update 


SHIFT_ 

MASK Value Table 




•••• •••• 

|lL-aiiw|| 


UsSSill 


SHIFT MASK 0 
Value 

1 234S6789ABC0EF 

• — Pressed 


Figure B: The eomhituition of shift keys 
needed to pop up the program corresponds to a 
unique SHI^ ^ASK value in the MONO 
.ASM listing. You may substitute any of the 
values above for the default Alt key. 


approximately every '/s second. Decreas- 
ing the addition value will decrease the 
frequency rate, which will lessen the load 
that MONO puts on your system. If 
MONO doesn’t update the display fast 
enough, increase t^ addition vdue, thus 
increasing the frequency. Remember that 
the addition number must be in hex. The 
appropriate DEBUG instructirxr is 

E 16A XX 

where ja is the hex addition value. 

REVERSE THE ALGORITHM If 

MONO makes reading the display wrxse 
by turning the entire screen into inverse 
video, reverse the algorithm. After enter- 
ing the next DEBUG instruction, 
MONO will convert any nonblack fore- 
grounds to white on black. Only the attri- 
butes with black foregrounds will be con- 
verted to inverse video. 

E 211 70 07 

SNOW CHECKING Finally, if you 
have a CGA adapter and MONO m^es 
your application l(x>k as if it’s in the mid- 
dle of a snowstorm, you can add snow 
checking with the instruction 

E 213 EB 14 

One note of caution, however adding 
snow checking will severely slow the 
machine down. — Michael J. Metford 


Keyboard Scan Codes for Alternative Hotkeys 
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4F 
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'4F| 
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Rgure A: If the hotkey combination used to activate the program is not to your liking, you can 
easily change the default to suit your preferences. 
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MONO’s Attribute-Adjusting Loop 

BOSS 

Instructions cycles 

80286 

cycles 

Ni:XT_ATTRIB : 

MOV 

AL, [01] 

13 

5 


MOV 

AH, BH 

2 

2 


TEST 

AL, AH 

3 

2 


JMZ 

ADD_ATTRIB 

16 

9 


MOV 

AH, BL 

2 

2 

ADD__ATTRIB: 

AND 

AL,NOT 77H 

4 

3 


OR 

AL, AH 

3 

2 


STOSB 


11 

3 


INC 

DI 

2 

2 


LOOP 

NEXT_ATTRIB 

17 

10 



worst case total 
(JNZ is executed) 

71 

40 


Figure 2: The 80286 can execute many of the same instructions as the 8088. in fewer clock cycles. 
The listing above shows MONO’s processor-intensive loop, the execution of which takes most of 
the program's time. For an 80 by 25 display, the loop iterates 2. 000 times. 



Figure 3: Machine performance is more than just a function of processor speed. The demand that 
the MONO.COM program places on an 8088-based 4 . 77 -MHz machine is almost triple that of an 
80286 8-MHz machine ( 14 percent versus 5 percent!. 


2,000 characters and 2,000 attributes, and 
MONO changes all 2,000 attributes on ev- 
ery fourth timer tick; that is , about every '/s 
(4/18.2) second. That’s a lot of work, and 
it’s an interesting problem to determine the 
actual demand MONO makes on a ma- 
chine, namely, the percentage of CPU 
time the program takes away from an ap- 
plication's work time. 

The amount of degradation varies 
widely among machines. To see why, let’s 
consider two configurations in which 
MONO may be running: an 8088 4.77- 
MHz machine, the slowest processor 
found in the original PC-XT system; and 
an 80286-based 8-MHz machine, the ever- 
popular AT. Analysis of these cases will 
do more than shed light on the cost in- 
curred by mnning MONO on your system. 
You’ll also get an idea of some of the dif- 
ferent factors that go into determining raw 
machine speed or, in the buzzword-heavy 
jargon of computer ads, MIPs (million in- 
structions per second). 

My aniysis of MONO’s performance 
begins by calculating the total number of 
clock cycles available from one timer tick 
to the next. This number is then divided 
into the number of clock cycles MONO 
needs per timer tick to arrive at the percent- 
age of the CPU cycles MONO consumes. 

Let’s look first at the total cycles per 
timer tick for the 4.77-MHz 8088 proces- 
sor. The fundamental clock frequency for 
the timer tick is derived from a 14.31818- 
MHz crystal. This is divided by 3 to get 
down to the 4.77-MHz clock speed used 
by the processor in the original rcs. Since 
the original 8088s were capable of running 
at a full S MHz, why did IBM choose such 
a strange frequency? The answer is that the 
old video display adapters required a dot 
clock of 14.3 1 8 MHz. and IBM wanted to 
be clever and save the cost of another 50- 
cent crystal. 

The 4.77 MHz used by the processor is 
again divided by 4 to produce the 1.19318- 
MHz input to the 8253 timer chip. The 
8253 chip in turn has three outputs, one of 
which generates an interrupt for the system 
clock. This is the famous timer tick, inter- 
rupt 8. (Of the two other 8253 timing out- 
puts, one is programmed to cause an inter- 
rupt to the DMA controller, which is 
responsible for RAM memory refresh ev- 
ery 15 microseconds. The other, when en- 
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MONO.ASM: The assembly language source code forMONO.COM. This utility makes otherwise-unreadable color combinations readable on a 
monochrome laptop screen. It can also he used with desktop screens. 
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XMITIALIZE 

PROC 

NEAR 



MOV 

Ax' 3100H 


{Return error code of zero. 


CLD 


;All string operations forward. 


INT 

21H 


{Terminate but stay resident. 


MOV 

8X, OFFSET START 

;Point to start of code. 







BYTE PTR [BX] 

OX.DX 

;Change a byte so no false natch. 

; Start at segs^nt zero. 







XOR 

{ Exit. Return errorlevel code 0 if successful, 1 if unsuccessful. : 




; store our segment in AX. 

;Next paragraph. 






NEXT PARAC: 

INC 

DX 

MSG EXIT: 

CALL 

PRINT STRING 




NOV 

ES,OX 


ERROR EXIT: 

MOV 

AL,1 


{ERRORLEVEL' • 1. 


CHP 

DX,AX 

;I8 it our segstent? 

EXIT: 

MOV 

AH,4CH 


{Terminate. 


Jt 

ANNOUNCE 

.*Xf yes, search is done. 


INT 

21H 




MOV 

SI.BX 

:Else, point to our signature. 









: and offset of possible Mtch. 
{Check 16 bytes for match. 







MOV 

CX,16 


MONO 












JNZ 

NEXT PARAC 

;If no Batch, keep looking. 

UNINSTALL: 

MOV 

CX,ES 


{Save segment in cx. 






NOV 

AX,350eH 

21H 


{Get interrupt 8. 









ANNOUNCE ! 

MOV 

DX, OFFSET SIGNATURE 

{Display our signature. 


CMP 

BX, OFFSET MONO INT 

8 

{Has it been hooked by another? 


CALL 

PRINT STRING 



JNZ 

UNINSTALL ERR 


{If yes, exit with error message. 


MOV 

DX, OFFSET SYNTAX 

{And syntax. 


MOV 

BX,BS “ 



CALL 

PRINT_STRINC 



CHP 

8X,CX 


{Is the segment vector same? 






JNZ 

UNINSTALL_ERR 


{If no, exit with error message. 

PARSE: 

NOV 

SI,81H 

{Point to cosanand line again. 


MOV 

AX,3S09H 


{Get interrupt 9. 

NEXT PARSE: 

LOOSB 


{Get a byte. 


INT 

21H 





{Is it CRF 


CMP 

BX, OFFSET MONO INT 

9 

{Has it been hooked by another? 


AND 

INSTALL 

AL,SFK 

{If yes, done here. 


JNZ 

MOV 

UNINSTALL ERR 

BX.ES 


;If yee, exit with error message. 


CMP 

AL,-U“ 

;Is it -U“ ? 


CHP 

BX.CX 


{ la the segment vector sasw? 



NEXT PARSE 

{If no. next byte. 


JNZ 

UNINSTALL ERR 


{If no, exit with error siessage. 


CALL 

CK INSTALLED 

{Else, see if installed. 






MOV 

DX, OFFSET NOT INSTALLED 

{If no, exit with error message. 


MOV 

AH.49H 


{Return msory to system pool. 






INT 

21H 



JMP 

SHORT UNINSTALL 

{Else, uninstall. 


MOV 

DX, OFFSET ALLOCATE 

MSG 







JC 

MSG_EXIT 


{Display siessage if problem. 

INSTALL) 

CALL 

CK INSTALLED 

{Check if already installed. 


MOV 

DX,ES:OLO INT 8101 


{Restore old INT 8. 



CK AVAILABLE 

{If no, see if enough memory. 


MOV 

DS . ES rOLD^lNT'E ( 2 j 



XOR 

AL,AL 

{Else, done. 


MOV 

AX.2508H " 




JMP 

SHORT EXIT 

{Exit with ERRORLEVEL • 0. 


INT 

21H 








MOV 

DX,BS:OLD INT 9(0] 


{Restore old INT 9. 










; This is the 

install 

procedure. ; 



MOV 

AX.2509H ” “ 












CK AVAILABLE) 

MOV 

BP, OFFSET SYNTAX 

{End of resident portion. 







ADO 

BP. 15 

{Round up. 


PUSH 





CMP 

BP.DS: (6] 

{TSR > PSP bytes in segment? 







MOV 

DX, OFFSET NOT ENOUGH 

{If yes, exit without installing 


MOV 

DX, OFFSET UNINSTALL 

MSG 

{Display uninstall message. 




{ with Bteasage. 


CALL 

PRINT STRING 




AX,3SeeH 








NOV 

{Else, get INT 8 vector. 


JMP 

EXIT 




INT 

31H 






MOV 

OLD INT 8|B},BX 

{Save old interrupt. 

UNINSTALL ERR; 

MOV 

ES.CX 


{If error, exit 




{install new interrupt. 

** 



{ with error siessage. 


MOV 

OX. OFFSET MONO INT 8 






NOV 

AX.250dH 

















NOV 

INT 

AX.3509H 

21R 

{Get INT 9 vector. 

'{ OUTPUT: ZR - 

1 if 

not in8talied{ ZR • 0 

if installed, t 


NOV 

OU> INT 9|0),8X 

{Save old interrupt. 





■ 


NOV 

OLD INT 91 21 ,BS 








MOV 

MOV 

DX, OFFSET MONO INT 9 

AX. 2599H 

{Install new interrupt. 


CHP 

RET 

AX.BX 


{Compare segments. 


INT 

21H 







NOV 

AX.DS:|3CH) 

{Get environment segment. 

PRINT STRING: 

MOV 

AH, 9 






{Free up environment. 



21N 


{Print string via DOS. 





RET 




INT 

21H 
















MOV 

DX. OFFSET INSTALL MSG 

{Display install message. 







CALL 

PRINT STRING 








NOV 

DX.BP 

{Retrieve resident request. 







MOV 

CL. 4 





(MONO. ASM ends) 



100 

REM > BASIC 

PROGRAM 

TO CREATE MONO. COM 









440 

DATA 

BB. 

7, 

70, 

90, 

90, 

BA, 

5. 

8A, 

E7, 

84, 

C4, 

75, 

2, 

8A. 

E3, 

24, 

7A2 

110 

CLS:PRINT "Creating MONC 

.COM 


“: OPEN 

"MONO.COM 

■ AS !1 

LBN 

» 1 


450 

DATA 

88, 

A. 

C4, 

AA, 

47, 

B2, 

EB, 

EB, 

21, 

8A, 

25, 

8A, 

C7, 

84, 

£0, 

75, 

8FC 

120 

FIELD 1] 

, 1 



{HBCKSUMI 

-0 











460 

DATA 

2, 

SA, 

C3, 

80, 

E4, 

88, 

A, 

E0, 

EC, 

AB, 

1, 

75, 

FB, 

FA, 

EC, 

AB, 

988 

130 

FOR 1 - 

1 TO 


50 














470 

DATA 

1, 

74, 

FB, 

86, 

C4, 

AA, 

FB, 

47, 

E2, 

OF, 

7, 

5F, 

5A, 

59, 

58. 

IF, 

7FA 

140 

LINESUM|«0: 

LOCATE 

2,3: 

PRINT 

"Countdown: " 


50 - 

I 





480 

DATA 

58, 

C6, 

6, 

62, 

1, 

0. 

C3, 

53, 

79, 

6E, 

74, 

61, 

78, 

3A, 

20, 

20. 

54B 

150 

FOR J • 

1 TO 

16: 

t£AD 

)YTB$: 

»YTE 

■ VALC6H- 

> BYTES) 





490 

DATA 

40, 

4P, 

4E, 

4r, 

20, 

5B, 

55, 

5D, 

0. 

A, 

55, 

20, 

3D, 

20, 

75, 

6B, 

432 

160 

CHECKSUM! 

« CHECKSUM! 

+ BYTE) 

LXNESUHl 

> LINBSUM! 

♦ BYTE 




500 

DATA 

69, 

6E, 

73, 

74, 

61, 

6C, 

6C, 

0, 

A. 

48, 

6F, 

74, 

20, 

6B, 

65, 

79, 

5A2 

170 

IF (BYTE < 

256) THEN LSET A$- 

;HR$(ByTE): PUT 

11 






510 

DATA 

20, 

30, 

20, 

20, 

41, 

6C, 

74, 

20, 

40, 

D, 

A. 

A, 

24, 

40, 

4F, 

4B, 

35a 

180 

NEXT J 

















520 

DATA 

4r, 

20, 

6B, 

6F, 

74, 

20, 

69, 

6E, 

73, 

74, 

61, 

6C, 

6C, 

65, 

64, 

D, 

SAD 

190 

READ LINETOT$i 

LINECHBCKI • 

VAL(*4N 

"♦LINETOTS) 







530 

DATA 

A, 

24, 

4D, 

4F, 

4E, 

4F, 

20, 

63, 

61, 

6E, 

27, 

74, 

20, 

75, 

6E, 

69, 

4ce 

200 

IF LINECHBCK4 

■ LINBSUM# THEN GOTO 

220 









540 

DATA 

6E. 

73, 

74, 

61. 

6C, 

6C, 

0, 

A. 

24, 

4B, 

6F. 

74, 

20, 

65, 

6E, 

6F, 

55C 

210 

LOCATE 

4.2) 

PRINT 

"Error in 

line I" 

{ 

260 

+ 

10 • 

I) 

GOTO 

260 



550 

DATA 

75, 

67, 

68, 

20, 

6D, 

65, 

6D, 

6F, 

72, 

79, 

0, 

A, 

24, 

4D, 

65, 

6D, 

557 

220 

NEXT I 

















560 

DATA 

6F, 

72, 

79, 

20. 

61. 

6C, 

6C, 

6F, 

63, 

61, 

74, 

69, 

6F, 

6B, 

20, 

65, 

625 

230 

CLOSE: READ 

FILETOTS : FILECHECKI ■ 

VAL<FILETOT$) 






570 

DATA 

72, 

72, 

6F, 

72, 

0, 

A, 

7, 

24, 

49, 

6B, 

73, 

74, 

61, 

6C, 

6C, 

65. 

543 

240 

IF CHECKSUMI 

<> 

FILECHECKI THEN 

GOTO 

260 









580 

DATA 

64. 

0, 

A. 

24. 

55, 

6E, 

69, 

6E, 

73, 

74, 

61, 

6C, 

6C, 

65, 

64, 

0, 

52F 

250 

PRINT: PRINT 

"MONO. CON 

created successfully 

•: SYSTEM 




590 

DATA 

A. 

24, 

FC, 

BB, 

0. 

1, 

F6, 

17, 

33. 

02, 

8C. 

C8, 

42, 

BE, 

C2, 

3B. 

719 

260 

PRINT: PRINT 

"MONO.COM 

is not valid! 

-: END 







600 

DATA 

D0, 

74, 

8. 

8B, 

F3, 

8B, 

FB, 

B9, 

10, 

0, 

F3, 

A6, 

75, 

EE, 

BA, 

3, 

8DS 

270 

DATA E9, 


1 

D 

20. 

20. 

20 

D, 

A, 

40, 

4F 

4B. 

4F 

20, 

31. 

2E, 

425 

610 

DATA 

1, 

Ed, 

B8, 

0, 

BA. 

57, 

2, 

E8, 

E2, 

0. 

BB, 

81, 

0, 

AC, 

3C. 

0, 

6E2 

280 

DATA 30. 

29, 

28 

63 

29, 

20, 

31 

, 39, 

38, 

39, 

20 

5A, 

69 

66, 

66. 

20, 

3CE 

620 

DATA 

74, 

10/ 

24, 

5F, 

3C. 

55, 

75, 

F5, 

E8, 

CA, 

0, 

BA, 

8D, 

2. 

74, 

5E, 

6CF 

290 

DATA 43, 

6r, 

6D 

6D 

75, 

6E. 

69 

63, 

61, 

74, 

69 

6F, 

6E 

73, 

20, 

43. 

62C 

630 

DATA 

EB. 

65, 

B8, 

ce. 

0, 

74, 

4, 

32, 

C0, 

EB, 

58, 

BD, 

57, 

2. 

83, 

C5, 

803 

300 

DATA 6F. 

2B, 

D 

A 

50, 

43, 

20 

4D, 

61, 

67, 

61 

7A. 

69 

6E, 

65. 

20, 

4B3 

640 

DATA 

F, 

3B, 

2E, 

6, 

0, 

BA, 

B9, 

2, 

77, 

44, 

88, 

8. 

35, 


21, 

89, 

51A 

310 

DATA FE, 

29, 

4D 

69 

63, 

68, 

61 

65. 

6C. 

20. 

4A 

2E, 

20 

4D, 

65, 

66, 

5A1 

650 

DATA 

IE, 

59, 

1, 

8c, 

6. 

5B, 

1, 


64, 

1, 

B8, 

8. 

25, 


21, 


510 

320 

DATA 66, 

6F, 

72 

64 

o. 

A, 

A 

24, 

lA, 

0, 

0 

0, 

0 

0, 

0, 

0, 

20A 

660 

DATA 

9, 

35, 

CD, 

21. 

89. 

IE, 

5D, 

1, 

8C, 

6, 

5F, 

1, 

BA, 

82, 

1, 

B8, 

518 


DATA 0 , 



1 

9C, 

2E, 

80 

6, 

61. 

1. 

40 

73, 

F 

IE, 

E. 

IF, 

2C0 

670 

DATA 

9, 

25. 

CD, 

21, 

Al, 

2C. 

0 , 

SB, 

ce. 

B4, 

49, 


21, 


E8, 

2, 

6C6 

340 

DATA 80, 

3C, 

62 

1 

1, 

74, 

4 

FB, 

E8. 

42, 

0 

IF, 

9D 

2E, 

FF, 

2E, 

506 

680 

DATA 

Be, 

79, 

0 , 

8B, 

05. 

Bl, 

4, 

03, 

BA, 

88 , 

0, 

31, 

CD, 

21, 

E8, 


85D 


DATA 59. 


50 

9C 

IE, 

B8, 

40 

0 , 

8E. 

D8, 

F6 

6. 

17 

0 , 

8. 

74, 

551 

690 

DATA 

0 , 

80 , 

1, 

B4, 

4C, 

CD, 

21, 

8C, 

Cl, 

B8, 

8, 

35, 


21, 

81, 


748 

360 

DATA 23. 

E4, 

60 

3C 

32, 

75, 

ID 

2E, 

80. 

36. 

63 

1, 

1 

E4, 

61. 

C, 

501 

700 

DATA 

64, 

1, 

75, 

4A, 

8C. 

C3. 

3B, 

09. 

75, 

44, 

B8, 

9, 

35, 


21, 

81, 

6A$ 

370 

DATA 80. 

EB, 

0 

B6 

61, 

24, 

7F 

BB, 

0, 

E6. 

61 

IF, 

9D 

FA. 

B0, 

20, 

80D 

710 

DATA 

FB. 

82, 

1, 

75, 

39. 

8C, 

C3, 

3B, 

09, 

75, 

33, 

84, 

49, 

CD, 

21, 

BA, 



DATA E6, 

30, 

58 

CF 

IF, 

9D, 

58 

2B, 

FF, 

2E, 

5D 

1, 

C3 

FC, 

80, 

3B, 

777 

720 

DATA 

CD, 

2, 

72, 

CA, 

26, 

8B, 

16. 

59. 

1, 

26, 

8E, 

IE, 

58, 

1. 

B8, 

8 , 

51A 

390 

DATA 63. 

1, 


74 

F7, 

C6, 

6 

62, 

1, 

1, 

50 

IE, 

B8 

40, 

0, 

6E, 

4F3 

730 


25, 


21, 

26, 

8B, 

16, 

50, 

1, 

26, 




1, 


9, 

25, 

450 


DATA D8, 

A0, 

49 

0 

3C, 

3, 

76 

4, 

3C, 

7, 

75 

73, 

S3 

51, 

52, 

57, 

4F2 

740 


CD, 

21, 

B. 

IB. 

BA, 

F4, 

2. 


12, 

0 , 


C0, 

EB, 

A5, 

8E, 

Cl, 

76E 


DATA 6 . 




8A. 

B, 

64 

0, 

A. 

C9, 

75 

2. 

B1 

18, 

FB, 

Cl, 

5DF 

750 

DATA 

BA, 


2, 

EB, 

99. 


C0. 


CB, 

3B. 


C3, 


9, 


21, 


420 

DATA F6, 

El, 

8B 

C8 

8B, 

16, 

63 

0, 

83, 

C2, 

6 

8B, 

3E, 

4E, 

0, 

47. 

607 

760 


C3. 

0. 

0 , 

0, 

0, 

0 , 

0, 

0 , 

0, 

0 , 

0 , 

0. 

0 , 

0 , 


0, 






81 

FA, 

BA, 

3 

74. 

3, 

5, 

0 

8, 

8E 

08, 

6E, 

C0. 

608 

770 

DATA 

76091 

















MONO.BAS: The program listed here will automatically create MONO .COM when you run it once in BASIC. 
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Copyrighted materia! 


Mother Nature 
CanTfeadiUs A Lot 




About Hard Disks 






It can happen with no warning. 
The sky goes dark and then it’s there. 
A whirling funnel that destroys 
ev'erything in its path, leaving little 
or nothing that can be retrieved. 
Just the way that disaster can strike 
your hard disk, scattering your 
data to the wind. 

Virtually nothing is safe from 
a tornado, but fortunately there is 
a way to protect your hard disk 
data from a crash. 

It’s caUed FASTBACK PLUS. .And 
though you can find cheaper 
programs, you won’t find a better 
one. at any price. 

With F.ASTBACK PLUS, daily 
incremental backups can take as 
little as a minute a day. In fact, 
backing up a full 10 megabytes on 
your hard disk takes only about 4 


minutes.* And that makes FASTBACK 


PLUS the world’s fastest backup 
program. 


And now, with 
version 2.0, there are more 
features than ever. While support- 
ing DOS 3^ or 5!4 inch floppies, it 
simultaneously reads your hard disk as 
it writes data to floppies, tape, cartridges or 
any other logical DOS device. With data com- 
pression, it cuts the number of backup disks in 
half. Plus, there’s a unique “restore estimate” feature 
that tells you what disks to use, and warns you if there 
isn’t enough room left on your hard disk. And version 2.0 
is easier than ewer to use. So easy, and so fast, you actually 
ivill use it. Every day. And that’s the wliole point. But you 
don’t have a minute to lose. 


Your hard disk may be brew- 
ing up a storm right now. 
Protect it with FASTBACK 
PLUS, before it’s too late. 


A Minute 
ADay Keeps 
Disaster Away 


Be.st of 1988 

/T, Mii}>€izine 


•With Pt. AT It ttjutvilem, 
XTnuchinev mav take Inc^ 


Best Buy 1988 

/Y, Worlei 

Award of 
stinction 

HiTt 


Rdu-aril R. Desgmger limee (Coleman liic.-N.Y 


Inc NY Fifth (ieneration S\'stems, Inc. 

112()() Industriplex Blyd. 
Baton Rouge. LA ■’0809 
(800)873-^384. (304)291-7221 

Tins prniiiici i> 111 III) wai lucsiK'latcd with nr has (inclination in Fisher Scicniitic or Allied ( orjioraiioii 

l.scrs of version.s prior to t'a.stback Fliis\’2.() can call ( 504) 29l-‘“68l tor upgrade infomiation. 
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PRODUCTIVITY 


■ UTILITIES 


abled, is used to pulse the speaker.) For the 
system clock, the timer chip is configured 
during the POST to produce an interrupt 
every time its 16-bit counter rolls over, by 
programming it with a divisor of 0. A divi- 
sor of 0 effectively creates a 64K divisor 
because 65,536 is one more than a word’s 
65,535 maximum. Dividing the 8253 in- 
put of 1,193,180 by 65,536 results in the 
18. 20651 -Hz frequency that drives the 
timer tick interrupt 18.2 times a second. 

For the 8088, then, the number of cy- 
cles between timer ticks is the CPU fre- 
quency (4.77 MHz) divided by the timer 
tick frequency (18.2 Hz), which gives us a 
little over 262,000 cycles per timer tick. 
For an 8-MHz AT class 80286 machine, 
dividing the 8-MHz CPU frequency by the 
4.77-MHz timer tick yields about 439,0(X) 
cycles. 

Parenthetically, although the 80286 has 
a faster crystal for the CPU, there is a sec- 
ond crystal on board that runs at 14.3 


MHz. It’s there just to drive the timer chip 
and any old display adapters, thus main- 
taining compatibility with previous equip- 
ment. 

Just looking at the numbers you would 
think that an AT would be roughly twice as 
fast as an XT and that MONO would thus 
run twice as fast. But cycles don’t tell the 
whole story. 

MONO’S LOOP For the rest of the story 
we must turn to MONO’s attribute-adjust- 
ing algorithm, the instructions for which 
are listed in Figure 2. An 80286 requires 
fewer clock cycles than an 8088 to execute 
many of the same instructions. Specifical- 
ly, the 8088 requires 71 cycles to go 
through the Figure 2 loop once, while the 
80286 can go through it in 40 cycles. Mul- 
tiply the cycles per loop for each processor 
by the 2,000 iterations required to handle 
the attributes of 80 by 25 display, and you 
get a total of 142,000-plus for the 8088 and 


an even 80,000 cycles for an 80286. To 
this must be added a handful of cycles for 
the overhead instructions of entering, set- 
ting up and executing MONO’s intermpt 
handler. 

A further 5 percent fudge factor must be 
added to the total looping cycles to account 
for DMA bus conflicts. The DMA takes 
care of refreshing the memory, without 
which RAM would soon lose its charge 
and thus its contents. Although DMA does 
its work without interrupting to ask the 
processor’s permission, it does require the 
bus, the pathway to memory. The proces- 
sor also needs access to the bus to fetch the 
instructions from RAM, however. Fur- 
ther, some instructions — in particular 
those that modify video memory — them- 
selves must access memory. Since memo- 
ry refresh is more important than process- 
ing instructions. DMA has priority. The 
processor must therefore insert wait-state 
cycles if the bus is not available. 


How the competition stands 


Introducing the modem with a sleek new 
stand-up* design. Telebit’s new TIOOO Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 
More performance. And a surprisingly low price. 

More modem for less money. 

What makes the TIOOO so different? 

For one, you get a choice of more speeds. The 
TIOOO can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the TIOOO can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit' and other PEP™ high- 
speed modems. 

But it costs about the same as a 


2400 bps error-free modem. 

Another difference? The TIOOO runs at 
9600 bps with any type of data— without com- 
pression. Error free. With MNP and PEP 
error detection and correction. 

The TIOOO fits right in. 

The TIOOO Multi-Speed modem even talks 
Hayes— right from the box. And if you’re using 
the AT command set or even Smartcom III 
software, we’re compatible. You won’t need new 
software. And you won’t need new commands. 

The TIOOO also has internal support for 
the most widely-used communications protocols 
— Kermit, Xmodem, Ymodem and UNIX’s 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 




PRODUCTIVITY 


I should add that my 5 percent fudge 
factor also covers wait states due to proces- 
sor prefetch. Without going into great de- 
tail, it’s enough to note that the processor 
can “prefetch” its next instruction at the 
same time it’s executing its current instruc- 
tion. This allows a smooth instruction 
flow, eliminating the need to stop con- 
stantly while the next instruction is fetched 
from memory. If, however, the current in- 
struction jumps around the next instruc- 
tion, prefetch goes for naught and process- 
ing of the jump-targeted instruction will 
have to wait until it is fetched. The JNZ 
and LOOP instmctions in Figure 2 are ex- 
amples of just such jumps. A processor 
cache (not to be confused wiA a disk 
cache) is a feature on new machines de- 
signed to eliminate the jump problem. 
Since most jumps are less than 128 bytes 
away, even a small processor cache will 
often have the jump-targeted instruction 
on hand, eliminating the wait cycles need- 


ed to get the next actual instruction. 

We now have all the ingredients needed 
to calculate MONO’s time demand. Sim- 
ply divide the cycles MONO requires for 
its work by the total cycles available. The 
results are shown in Figure 3. For the 
8088, MONO consumes 57 percent of the 
CPU’s cycles; with the 80286 only 19 pier- 
cent are lost. And, since I found that grab- 
bing every fourth interrupt was enough to 
keep the screen updated, the actual num- 
bers become 14 percent and 5 percent, re- 
spectively. 

As you can see, calculating processor 
cycles can get complicated. Even the num- 
bers presented here are not meant to be ex- 
act. Indeed different configurations — pro- 
cessor type, processor cache, and clock 
speed, for example — will produce widely 
different results. But the example does il- 
lustrate that looking at processor clock 
speed alone does not return the full an- 
swer. 


No ALTERNATIVE A more efficient 
solution to the attribute-conversion prob- 
lem might seem to be to hook interrupt 
lOh, the BIOS video service. This proce- 
dure would intercept screen writes only as 
they occurred. The problem, however, is 
that in an effort to achieve snappier dis- 
plays, most applications skip the BIOS and 
write directly to the video buffer. There- 
fore, in fact, there is no real alternative to 
the procedure MONO offers. 

Bear in mind that although it was con- 
ceived with the laptop in mind, MONO is 
no less suited to monochrome graphics 
desktop systems that exhibit the same con- 
trast problems. And while in some config- 
urations the performance cost may be 
heavy, this solution sure beats straining 
your eyes or not being able to read the 
screen at all. OQ 


Michael J. Mefford is a contributing editor 
o/PC Magazine. 



And here’s another big difference. Since 
the TIOOO runs the most popular communi- 
cations software at the highest possible speeds. 
You can take full advantage of packages like 
HyperACCESS, Crosstalk-Fast, MicroPhone H, 
and Acknowledge. 

Just plug us in, and the TIOOO will fit 
right in. No matter what your environment. 
Remote management for ease of use. 

Here’s the final difference. The TIOOO 
offers a host of remote management features. 
Including remote access, remote configuration 
and remote diagnostics. 

So get the modem that’s head and 
shoulders above the rest. In features and per- 
formance. At just the right price. Telebit’s new 
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TIOOO Multi-Speed Modem. 



Call 1-800-TELEBIT or 
(415) 969-3800, today. 

Or write Telebit at 
1345 Shorebird Way, Moun- 
tain View, CA 94043-1329. 
Fax:(415)969-8888. 

Because no one gets the 
message through like Telebit. 


J. JLV-f 


TELEBIT 

© 1988 Telebit Corporation. Telebit is a registered 
trademark and PEP is a trademark of Telebit Corpora- 
tion. Other brands or prryduct names are trademarks of 
their respective holders. 

‘optional 







USSnSdO: flAINFRftflE 0013: Enter Applicaton 
E-flail 

USSrtSGZ; R70302 E-I1AIL COflflAMD UNRECOGNIZED 

E-fldil PLEASE! 

USSfISGZ: R703O2 E-flAIL COflflAND UNRECOGNIZED 

E-tlail PRETTY PLEASE!! 

I 




1 

] 

1 

1 

j 

1 





You liave to wonder why the 
pa)ple who desii,^ big computers 
iTUike it so difticult tor nonml huiran 
beings to use them. 

Particularly non-technical, 
histily trained human beings, who 
need to talk to the mainframe fami 
their PCs. 

It’s been a serious dilemrrm. 
Until NOW! 

NOW! is a menu-making, 
macR)'V\Titing tcxd that 
automates the dnidge work ot 


PC'tO'host communication. 

Wlaen someone wants to re\'iew 
their E-Mail, tor instance, all they 
need do is make one menu selection. 

NOW! then takes on the tedious 
job of loading the 3270 software, kig- 


NOW! 

PC/HOST AUTOWARE" 


riSttachmatej 


P800^426^6283 

IN WASHINtrR:)N STATE 206S.44-4010. 

NO\X'!4nJ Auti'»J»raTCtrddcmjrksi^Ait4chnv3ttG'fp.. BcHct inr. Wa. 


gingonto the mainframe, and wading 
through the passwords and commands 
to arrive at the E-Mail screen. 

It’s not hard to see how NOW! 
reduces wasted time, needless stress 
and tmining costs. 

Nor is it difficult to find out 
more. Simply call or write and we’ll 
send yc)u a free demo disk and detailed 
intomiation. 

All of which, you’ll he pbised 
to hear, is written in a language 
called English. 
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PRODUCTIVITY 

■ ENVIRONMENTS ■ CHARLES PETZOLD 


Paring down the 

STANEARD WINDOW 

Presentation Manager programs don* t all have to look and act alike. TIMELINE shows how 
to take a minimalist approach in replacing what would require a TSR in DOS. 



B ack in the days of DOS, there were 
a lot of people who used RAM-res- 
ident programs, also known at the 
time as TSRs. One popular type of TSR 
displayed the date and time in a comer of 
the screen. Such TSRs intercepted inter- 
rupt 8 to update the display every second. 

Let’s create a similar program for to- 
day’s OS/2 Presentation Manager. I don’t 
mean that we’re going to write a TSR, of 
course! In a windowing environment, 
most DOS TSRs can be rewritten as nor- 
mal Presentation Manager programs. 
That’s what Borland did, for example, 
when rewriting SideKick for the PM. 

Figure 1 shows the video display of the 
TIMELINE program we’ll create to run 
under the Presentation Manager. TIME- 
LINE displays the time and date in a tiny 
window located at the bottom-left comer 
of the screen. The program is small 
enough to fit in the space below the icon 
area. 

The format of the date and time in this 
window may look a little unfamiliar. In 
fact, however, it is a standard format often 
used in Unix programs and is supported by 
functions included with most C compilers. 
I used this format just to simplify the pro- 
gram a bit. 

But you’ll also note that the window it- 
self looks a little strange. It doesn’t look 
like a Presentation Manager program. Af- 
ter all, PM programs have title bars and 
sizing borders and system menus and 
minimize/maximize buttons. TIMELINE 
has none of those. It’s just a little box sur- 
rounded by a thin black border. 

TIMELINE is indeed a Presentation 


Manager program, but one that has been 
pared down very nearly to the bare essen- 
tials. As you’ll see, you don’t do this by 
adding anything to the program (that 
would imply some sort of trickery), but by 
removing things from the program. 

FREEDOM OF CHOICE One goal of 
the Presentation Manager is to establish a 
consistent user interface for applications. 
All menus in Presentation Manager func- 
tion the same way, for example, and most 
PM programs have a title bar, which iden- 
tifies the program and lets you move the 
window around the screen with the mouse. 
This consistent user interface makes it easy 
to leam Presentation Manager programs 
very quickly. 

Some people are suspicious of this idea, 
however, fearing that it means that all PM 
programs will look and act the same. Actu- 
ally, the consistency of the user interface 
really affects only its most mundane as- 


■ One goal of the 
Presentation Manager is 
to establish a consistent 
user interface for 
applications to make PM 
programs easy to leam. 


pects, such as menus and scrollbars. Pro- 
grammers have lots of freedom within the 
client window to tailor the user interface to 
the particular application. 

And it’s certainly not true that all Pre- 
sentation Manager programs must look 
and act the same. You can make a PM pro- 
gram look and act any way you like. If pro- 
grammers want to define unique menu in- 
terfaces for PM programs, they can ignore 
the built-in menu logic and write their own 
menu logic. If programmers don’t wish 
their programs to be sizable, the windows 
can be made a fixed size (as TIMELINE 
is), even to the point of encompassing the 
whole screen. 

I’ve even read columns by other techni- 
cal journalists who seem to want to use the 
GPI (the Graphics Programming Interface 
included in the Presentation Manager) 
without the Presentation Manager user in- 
terface. Such a desire seems strange to me 
but it can certainly be done, and rather eas- 
ily at that. The PM user interface is an op- 
tion for an application, not a requirement. 

STANDARD WINDOWS Much of what 
is standardized in the Presentation Manag- 
er user interface involves the concept of 
the standard window. 

Shortly after beginning execution, PM 
programs usually call the WinCreateStd- 
Window function to create a standard win- 
dow for the application. The standard win- 
dow is actually a collection of windows. 
For example, the title bar, system menu, 
and minimize/maximize buttons are all 
separate windows that are parts of the stan- 
dard window. Each of these windows has a 
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Figure 1 : The TIMELINE program displays the current date and time in a tiny window 
located at the bottom-Uft comer of the screen. 


window procedure (located in the 
PMWIN.DLL dynamic link library) that 
processes messages to it and displays the 
output. 

WinCreateStdWindow always creates 
at least one window, which is called the 
“frame” window. All the other windows 
created by the function are “children” of 
the frame window and are positioned in 
standard places relative to it. In effect, the 
frame window holds all the other windows 
together. 

More often than not, WinCreateStd- 
Window also creates a “client” window. 
This is where the application itself displays 
its output. The window procedure for the 
client window is usually located in the pro- 
gram itself, though it can be located in a 
dynamic link library. 

You can specify certain other character- 
istics of the standard window in the Win- 
CreateStdWindow function. For example, 
the frame window can display a border. 
This is normally a thick, “sizing” border 
that allows the user to change the window 
size. However, you can specify a thin bor- 
der for the frame window, which is what 
the TIMELINE program does. This type 
of border does not allow the window to be 


changed in size by the user. 

You designate the windows you want 
and some of their characteristics by the 
third WinCreateStdWindow parameter. 
This parameter is a pointer to a ULONG 
(unsigned long integer) that contains a se- 
ries of bit flags (called “frame creation 
flags”). The PMWIN.H header file con- 
tains identifiers for all the frame creation 
flags, which are shown in Figure 2. 

When defining the ULONG that you 
use as the third parameter in WinCreate- 
StdWindow, you can combine these iden- 
tifiers with the C bitwise OR operator ( | ). 
With two exceptions, each identifier sets 
one bit in the ULONG. The exceptions are 
FCF_MINMAX (which is a combination 
of FCF_MINBUTTON and FCF_MAX- 
BUTTON, the minimize/maximize but- 
tons in the upper-right comer of the win- 
dow) and FCF_STANDARD, which 
combines the most-common frame cre- 
ation flags. 

Whether WinCreateStdWindow cre- 
ates a client window or not is governed by 
the fourth parameter to the function. This 
is a pointer to a character string containing 
the name of the window class for the client 
window. If this parameter is set to NULL, 


WinCreateStdWindow does not create a 
client window. 

If you want to create a standard window 
with all the standard accessories, you can 
define a ULONG variable (named fl- 
FrameFlags, for example) and initialize it 
like this: 

static ULONG flFrameFlags = 
FCF_STANDARD ; 

You would then pass a pointer to flFrame- 
Flags as the third parameter of WinCreate- 
StdWindow. 

If you want all the standard accessories 
except an accelerator table (a table that 
contains keystrokes that generally dupli- 
cate conunon menu commands), you can 
remove the FCF_ACCELTABLE flag 
from FCF_STANDARD thus: 


static ULONG flFrameFlags » 

FCF STANDARD & 'FCF ACCELTABLE ; 


You can also dispense with 
FCF_STANDARD and explicitly com- 
bine the identifiers you want. For exam- 
ple, some simple Presentation Manager 
programs don’t have menus, accelerator 
tables, or icons. Here’s the definition of 
flFrameFlags for such a window: 


Static ULONG flFrameFlags 
FCF_title bar 
FCF_SIZEBOROER 
FCF SHELLPOSITION 


FCF_SYSKENU 
FCF^MINMAX | 
FCF TASKLIST 


This makes it easy to customize the ap- 
pearance and functionality of the standi 
window. If you don’t want a title bar for 
your program (or if you want to draw your 
own title bar), you simply don’t use the 
FCF_title bar flag when initializing fl- 
FrameFlags. 


THE TIMELINE WINDOW Now let’s 
look at TIMELINE. The three files neces- 
sary for creating the TIMELINE. EXE pro- 
gram are shown in Figures 3, 4, and 5. If 
you have the Microsoft C compiler and 
OS/2 1 . 1 Programmer’s Toolkit set up on 
your hard disk, you can create TIMELINE 
.EXE by running 

MAKE TIMELINE 

Notice that flFrameFlags is initialized 
in the main function with only two frame 
creation flags: FCF_BORDER and 
FCF_TASKLIST. WinCreateStdWindow 
will only create two windows, a frame 
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« 

# TIMELINE make file 

# 

timeline. obj : timeline. c 

cl -c -G2sw -W3 timeline. c 

timeline.exe ; timeline. obj timeline .def 

link timeline, /align:16, NUL, os2, timeline 


Rgure 3: The TIMELINE Make file automates the creation of TIMELINE.EXE. 


window and a client window. Tlie frame 
window contains a thin border around its 
perimeter. The client window is slightly 
smaller than the frame window so that the 
border is visible. (The FCF_BORDER 
flag is not necessary for TIMELINE, but it 
gives the window a better appearance.) 

Of course, the absence of the standard 
accessories reduces the functionality of 
TIMELINE a bit. The lack of a title bar 
means that you can’t move the window to 
another part of the screen. However, the 
program could include its own moving 
logic, though TIMELINE doesn’t. With- 
out a sizing border, TIMELINE cannot be 
resized. Without the minimize and maxi- 
mize buttons, the program can’t be maxi- 
mized to fill the whole screen or mini- 
mized enough to be displayed as an icon. 

Without a system menu, there would 
seem to be no way to terminate the pro- 
gram. Note, however, that the 


FCF_TASKLIST flag used in flFrame- 
Flags puts the program on the PM Task 
Manager list. Hence, you can terminate 
TIMELINE by highlighting the program 
in the Task Manager and selecting the 
Close option on the Task menu. The Task 
Manager terminates the program by post- 
ing a WM_QUIT message to the pro- 
gram’s message queue. This message 
causes WinGetMsg to return FALSE 


when the message is retrieved from the 
queue. The program drops out of its mes- 
sage loop, destroys the window and mes- 
sage queue, and terminates. 

THE WINDOW MESSAGES TIME- 
LINE registers a window class for the cli- 
ent window by calling WinRegisteiClass 
in main. The class name is TimeLine, 
and the window procedure is the func- 
tion ClientWndProc. This class name is 
supplied as the fourth parameter of 
WinCreateStdWindow. The presence of 
that parameter causes the function to create 
a client window. 

ClientWndProc processes four mes- 
sages to the window: WM_CREATE, 
WM-TIMER, WM-PAINT, and 
WM_DESTROY. All other messages re- 
ceived by the window procedure are 
passed on to WinDefWindowProc for de- 
fault processing. 

A window procedure receives a 
WM_CREATE message when the win- 
dow is first created and before the window 
is displayed. This message is generated 
during the WinCreateStdWindow call and 
is the first message the window procedure 
receives. If a window procedure needs to 
do some initialization, this is an excellent 
opportunity. During the WM_CREATE 
message, ClientWndlYoc first calls a func- 
tion in TIMELINE.C called SizeWindow 
that I’ll discuss shortly. 

To keep the window updated with the 
current time, TIMELINE needs to be noti- 
fied every second. It does this using a Pre- 
sentation Manager timer. ClientWndProc 
starts this timer during the WM_CREATE 
message: 

winStartTimer {hab, hwnd, ID__TIMER, 1000) 

The WinStartTimer call causes 
WM_TIMER messages to be periodically 


F rame Creation Flags 




Value 


Included 

standard Vic 


FCF_TITLEBAR 

0x000011 

• 

FCF.SYSMENU 

0X00002L 

• 

FCF_MENU 

0X00004L 

• 

FCF_SIZEBORDER 

OxOOOOSL 

• 

FCF_MINBUTTON 

0x0001 OL 


FCF_MAXBUTTON 

OX00020L 

• 

FCF_MINMAX 

0x000301 

• 

FCF_VERTSCROLL 

0X00040L 

o 

FCF_HORZSCROLL 

OxOOOSOL 

0 

FCF_DLGBORDER 

0x001 OOL 

o 

FCF_BORDER 

0X00200L 

o 

FCF_SHELLPOSITION 

OX00400L 

• 

FCF_TASKLIST 

OxOOSOOL 

• 

FCF.NOBYTEALIGN 

0x01 OOOL 

o 

FCF_NOMOVEWITHOWNER 

0x020001 

o 

FCF_ICON 

0x040001 

• 

FCF_ACCELTABLE 

0x080001 

• 

FCF_SYSMODAL 

OxIOOOOL 

o 

FCF_SCREENALIGN 

0x200001 

o 

FCF_MOUSEALIGN 

0x400001 

o 

FCF_STANDARD 

0X0CC3FL 

o 


Figure 2: These frame creation flags let you specify characteristics cf the frame window as the third 
parameter in the WinCreateStdWindow function. 
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posted to the window. The first and second 
parameters are handles — the anchor block 
handle returned from the Wininitialize call 
in main, and the handle to the client win- 
dow, which is passed as a parameter to 
Client WndProc. 

The third parameter to WinStartTimer 
is a timer ID number, which is defined 
(near the top of TIMELINE.C) as 1 . Each 
timer a program starts must have a unique 
timer ID. The last parameter is an elapsed 
time, in milliseconds. Thus, a WM_TIM- 
ER message will be posted to the client 
window every 1 ,(XX) milliseconds, or once 
per second. ClientWndProc uses the 
WM_T1MER message to update the time, 
as I’ll describe shortly. 

The WM_DESTROY message is sent 
to the window procedure during the Win- 


DestroyWindow call in main. WM_DE- 
STROY is usually the last message the 
window procedure receives, and most pro- 
grams take this opportunity to clean up. 
During the WM_DESTROY message, 
ClientWndProc stops the timer; 

WinStopTimer (hab, hwnd) ; 

In the case of TIMELINE, that’s all the 
cleaning up that needs to be done. 

SIZING THE WINDOW Looking at 
Figure 2, you’ll notice that FCF_SHELL- 
POSITION is one of the frame creation 
flags included in FCF_STANDARD. This 
flag indicates that the Presentation Manag- 
er shell should give the window a default 
size and position on the screen when the 
window is first displayed. 


However, some windows (including 
timeline’s) require a nondefault size 
and position. In fact, all the Presentation 
Manager programs included in OS/2 
1 . 1 — the Task Manager, Start Programs, 
File System, Control Panel, and Spooler 
Queue Manager — use nondefault window 
sizes. Such programs should not use 
FCF_SHELLPOSITION when creating 
the standard window, and must instead call 
WinSetWindowPos to give the frame win- 
dow an initial position and size. 

The SizeWindow function in TIME- 
LINE.C (Figure 4) is responsible for this. 
SizeWindow culminates in a call to Win- 
SetWindowPos, but before that there’s 
some preliminary work to be done. 

SizeWindow must first determine how 
large a client window is needed to display 


TIMELINE.C — Tima and Date Display for OS/2 Presentation Manager 

hwndFrame • winQuerywindow (hwnd, QW parent, FALSE) ; 

(C) 1989, Ziff cosimunicationn Co. 

winCalcFrameRect (hwndFrame, (rcl, FAX,SE) ) 

PC Magazine • Charles Petzold, November 1988 

WinSetWindowPos (hwndPrasie, NULL, 


(SHORT) rcl.xLeft, (SHORT) rcl.yBottom, 

(SHORT) rcI.XRight, (SHORT) rcl.yTop, 

Idefine INCL WIN 

SWP MOVE 1 SWP SIZE) l 

#define INCL CPZ 
finclude <os?.h> 

) 

linclude <otring.h> 

VOID updateTime (HWND hwnd, HPS bps) 

linclude <time.h> 

( 

CHAR •szTime ) 

Idefine ID TIMER 1 

CHAR szPormattedTime(40) ; 


RECTL rcl ) 

NRESULT EXPENTRY ClientWndProc (HWND, USHORT, MPARAH, MPARAH) { 

time^t iTime t 

HAB hab ; 

It Get ASCII time and date string and forut it 

int main (void) 

< 

time ((iTime) ) 

szTime « ctime ((iTisie) } 

static CHAR szclientclas9( ) * "TisieLine’' ; 

strcpy (BzFormattedTisw, * ") ) 

static ULONG flFrameFlags - FCF BORDER | FCF TASKLIST } 

street (szFonaattedTlme, szTime) ; 

HHO hmq ; “ “ 

szFormattedTime(strlen (szFormattedTime) > 1] ■ '\S' ; 

HWND hwndFrame, hwndclient ; 

CMSG ^>9 i 

hab * Wininitialize (0) ; 

street (szFonsattedTime, ** ”) ; 

// Display string in client window 

hmq • winCreateMsgOueue (hab, 0) ; 

winOuerywindotrRect (hwnd, (rcl) ; 

GpiSetBacIcMix' (hps. BM OVERPAINT) ; 

winRcgisterclass (hab, szclientclass, ClientWndProc, 0L, 0) ; 

winDrawText (hps, -1, szForxiattedTime, (rcl, 

CLR NEUTRAL, CLR BACKGROUND, DT CENTER | DT VCBKTER) ) 

hwndFrame *• WinCreateStdWindow (HWND DESKTOP, WS__VISZBLE, 

(flFrameFlags, szclientclass, NULL, 

> 

0L. NULL, 0, (hwndclient) ; 

MRESULT EXPENTRY ClientWndProc (HWND hwnd, USHORT msg, mparam mpl, MPARAM mp2) 

while (WinGetKsg (hab, (qmsg, NULL, 0, 0)) 
winOispatchNsg (hab, (qmsg) ; 

KPS hps; 

switch (msg) 

WinDestroywindow (hwndFraste) ; 

( 

case WM CREATE! 

winDestroyMagOueue (hmq) ; 

winTerminate (hab) ; 

SizeWindow (hwnd) ) 

return 0 : 

WinStartTimer (hab, hwnd, ID TIMER, 1080) ; 

} 

return 0 ; 


case WM TIMER! 

{ 

hps • WinGetPS (hwnd) ; 

HPS hps ; 

HWND hwndFrame ; 

updateTisM (hwnd, hps) ; 

POIHTL aptl(TXTBOX COUNT] ; 

winReleasePS (hps) ; 

RECTL rcl ; 

return 0 : 

// Find width and height of text string 

case WM PAINT! 

hps - WinBeginPaint (hwnd, NULL, NULL) ; 

hps « winGetPS (hwnd) ; 

CpKhieryTextBox (hps, (L(^) atrlen (szDumsnyTime) , szDumnyTime, 

GpiBrase (hps) ; 

TXTBOX COUNT, aptl) ; 

WinReleasoPS (hps) ; 

UpdateTime (hwnd, hps) ; 

winEndPaint (hps) ; 

// Set up rectangle structure based on text dimensions 

return 0 ; 

rcl.xLeft > 0 ; 

case WN DESTROY! 

rcl.yBottom ■ 0 ; 

WinStopTimer (hab, hwnd, ID TIMER) ; 

rcI.XRight « aptl{TXTBOX BOTTOHRIGHT] .X - aptlfTXTBOX BOTTOMLEFT | . X ; 

return 0 ; 

rcI.yTop • aptl (TXTBOX TOPLEFTJ.y - aptl (TXTBOX BOTTOMLEFTI .y ; 

> 


return winDefWindowProc (hwnd, msg, sgil, mp2) ; 

// Set frame window position and size 

> 


Figure 4: The TIMEUNE.C file contains all the source code necessary to create the TIMELINE program. 
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.\n Ecjuity le. 


In speed and versadlity, the sleek Equity” le goes faster and farther than other 
machines in its class. 

At lOMHz, it runs 25 percent faster than the IBM* Model 30. With four industry 
standard expansion slots— one more than IBM— the Equity le gives you flexibility 
and room for growth. 

Even better, the brand new Equity le comes with built-in MCGA video and a 
palette of 256,000 colors for sophisticated graphics. Of course, the Equity le offers 
the reliability, quality and value that millions 
of people have come to expect from Epson* 
computers and printers. 

The new Equity le. It’s a Model 30 class 
computer that others will be modeling theirs i 


lEPSON 

WHEN YOU’VE GUT AN EPSON. 
YOU’VE GOTA LOT OF COMPANY;^ 




Turn your printer 



into a piotteF 


; your present printer turning 
out crisp, high resolution plots while 
you continue to work at your PC. 

Does your application program 
limit you to low resolution graphics? 
EOgr^ Plus can change allow- 
ing your printer to generate drawings 
at its highest resolution — without 
slowing you down, either. 

You can plot in eight different 
line widths, in as many colors as your 
printer offers. 

You can produce drawings up 
to 15 feet lot%, in any carriage width. 

How about multiple plots, 
or automatic queuing of text and 
plots? Ifes, the EOgraph Plus add-on 
board lets you do diat, too. 

Best of all, EOgraph Plus 
emulates both Houston Instruments 
DM/PL and Hewlett Packard HP-GL, 
so you can use almost any software 
program ever written for PCs. 

Think of it! You can turn your 
ordinary printer into a plotting power- 
house, for just a fraction of what a 
plotter costs. 

It may sound too good to 
be true, until you call us toll-free at 
1-800-548-5780. 

DEALER INQUIRIES EOgf^fl 

wB-iLpwA Plus’:—.. 

I Eokm Cwp nai Wetiparii Road / Dayton. OH 45459 

j tesEodnMionanliixtependerl^ ^ 

Iname 


isim 


OIY 
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; TIMELINE. DEF 

module definition file 

NAME 

TIMELINE WINDOWAPI 

DESCRIPTION 

'Time and Date Display (c) 1989, Ziff Communications Co.' 

PROTMODE 


HEAPSIZE 

1024 

STACKSI2E 

8192 

EXPORTS 

ClientWndProc 


Figure 5: The TIMELINE. DEF module definition fide contains information that LINK uses when 
constructing TIMELINE. EXE. 


the time and date. Because the size of this 
window must be specified in units of pix- 
els, it is dependent on the resolution of the 
video display. For this reason, the required 
size of the window is not hard-coded in the 
program. 

Instead, the SizeWindow function calls 
GpiQueryTextBox to determine the pixel 
dimensions of the text string szDummy- 
Time. This text string contains a date arid 
time in the format returned by the C 
clime function and contains a one-space 
margin on the left and right. I use Wed and 
May as the day of the week and the month 
in this string because the default Presenta- 
tion Manager font is a proportionally 
spaced Helvetica font, and W and M are 
wide letters. Thus, the text string dimen- 
sions obtained from GpiQueryTextBox 
are the maximum for any possible date. 

SizeWindow then assigns the fields of a 
RECTL (rectangle) stmcture named rcl to 
specify the position of the client window in 
pixel coordinates relative to the lower-left 
comer of the screen. Using 0 for the xLeft 
and yBottom fields of this structure puts 
the client window at the lower-left comer 
of the screen. The xRight and yTop fields 
are set to the coordinates of the right and 
top side of the window. Because the low- 
er-left comer of the client window is posi- 
tioned at the point (0,0), these coordinates 
specify the width and height of the text 
string. 

However, what we actually need for the 
WinSetWindowPos function is the posi- 
tion and size of the frame window, not of 
the client window. The frame window 
must be a little larger than the client win- 
dow because it includes a thin border. The 
WinCalcFrameRect function is specifical- 
ly designed for this purpose — it converts 
the fields of a RECIl stmcture, specify- 
ing the client window position and size in 


terms of coordinates for the frame win- 
dow. As an alternative to the procedure I 
used, you can convert from the frame win- 
dow rectangle to the client window rectan- 
gle by setting the last parameter of Win- 
CalcFrameRect to TRUE. 

The WinSetWindowPos function re- 
quires four parameters to specify the posi- 
tion and size of the window. These are eas- 
ily derived from the fields of the RECTL 
suticture. When the window is displayed, 
some time after the WM-CREATE mes- 
sage, it will be positioned and sized based 
on these values. 

UPDATING THE TIME We’ve seen 
how TIMELINE creates the standard win- 
dow and gives it a nondefault size and po- 
sition, so the final task is to display the 
time and date in the client window. 

ClientWndProc must update the client 
window in response to two messages; 
WM_PAINT and WM_T1MER. The 
WM_TIMER message is received every 
second, based on the initial call to Win- 
StartTimer. The WM_PAINT message 
occurs when part of the client window is 
invalid and must be updated. For both 
these messages, ClientWndProc calls the 
UpdateTime function in TIMELINE.C. 

UpdateTime begins by calling the C 
time function. This function returns the 
number of seconds since January 1, 1970. 
The ctime function converts this into a 
26-byte ASCII string and returns a pointer 
to the string. This is stored in szTitne. 

TIMELINE can’t use this string direct- 
ly. For one thing, it contains a line feed 
character, a remnant of the ancient Tele- 
type. So, UpdateTime copies the szTime 
string into szFormattedTime, removes the 
line feed character, and pads the string 
with three blanks on the left and right. (The 
reason for the blanks will soon be evident.) 
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PC Magazine, Jan. 31, 1989, awarded Northgate's 
286I12SM system its highly respected... 




PC Magazine said: 


"Speed by design: it's clear that Northgate 
Computer Systems values quality for the 
dollar with an emphasis on speed. The 
hardware and software components used 
in the Northgate 286/12 are chosen to give 
the most pep for the fewest dollar s. ^ ^ 

Whilethe 286/12 is 

not the least- if you want a system 

expensive fully designed with ; ^ 

cx)nfigured system in performance and 
this series, it simply expansion as top " * 

gives more of priorities, consider this 

everything!' system seriously. " 




THE NORTHGATE PROMISE... 


100% Customer 
Satisfactionl 

That’s the BEST reason Northgate's 
286 / 1 2 SM complete system deserves 
Your Choice ” as your next computer! 


Unpack the carton, plug it together. 
Him it on. The already formatt^ hard 
drive purrs. Up pops the C > prompt. 
Type DIR. Zip. Files fly by so fast you 
have to freeze the screen to read them. 

Then you notice. . .68 megs or 
more of RLL hard disk storage No par- 
titions either. Noithgate gives you 
MS-DOS 4.01 with this system. Most 
others don't even include DOS. 

They charge extra. Including Dell. 

Now. . .take it for a test drive Load 
your programs. Finished so fast? Run 
1 - 2 - 3.1173 re-calc. You hardly get your 
finger off the Enter key before it's 
done. You don't know what fast is 
til you 've run this baby. 

And the 286/I2SM exudes 
quality. No cheap, old fashioned 12" 
monitor Here's a high quality 14" 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 
monitor puts 256 f'olors on the 
screen. Simply magnificent 

More quality: Whit until you 
discover data entry with Northgate's 
exclusive OmniKey. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE THEY BELONG! 

K>u can 't buy OmniKey any- 
where but Northga te! And It comes 
standard with all our systems 


Uncertain about how to install a 
modem from another system? Call 
Noithgate For Tfech Support by the 
most knowledgeable staff anywhere. 
Tbp quality people who aren't 
satisfied until you are 

Let's say something goes down— 
it does happen! Call Noithgate Imme- 
diate diagnosis over the phone If a 
user-replaceable part is needed, it's on 
the way to you the day you call by over- 
night express, AND NORTHGATE 
PAYS THE FREIGHT. That's SERVICE! 

Installation is a snap, and if you 
have questions. Call Noithgate Wfe'll 
walk you through the fix so you're 
up and running again without waiting 
days for a "delivery kid " from one of 
those third party service companies. 

Yes, you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Noithgate! So if you 're going to 
settle for less and buy at the lowest 
price without concern for League 
Leading Performance call the other 
guys! 

But if you want the 286/12 
system that sets a new standard 
in the industry, backed by a com- 
pany that just won’t let you down, 
CALL NORTHGATE 


Complete System Price 

$2,19900 

Fully configured with 68 MB hard 
drive, 14" monitor, 1.2 MB and 
1.44 MB floppy drives, 
OmniKey/102 keyboanj 
AND MORE... 



No lightweight 
this... full expansion 
capabilities, features 
and performance 
no other complete 
system can offer 
at the price 






Nurthgate 286/12 
Nurthgale Computer Systerm 
13895 Industrial P&rk Bisd . #1)0 
Plymouth. MN 55441 
(800) 548-1993 
(612)553-0111 

Usi Price: With IMB RAM. 67MB hard 
disk. 1.:MB5U-iiKhor 1.44MB 3'/%-inch 
floppy disk drive, monochrome card and 
monitor. DOS 3.3. $1,995; with VGA card 
and monitor. $2,599, 

In Short: Northgate bundles high- 
perfi)rmance systems. The competitively 

priced 28^12 combines hardware and soft- 
ware axnponenLs to get the most from the 
12-MHz AT-Level architecture. 


Northgate's proprietary motherboard 
DESIGNED AND MADE IN THE USA. 


Other specifications 
and standard 
features that make 
this NORTHGATE 
TOUR CHOICE ": 


Processor— Intel 50286/12 (not a 101. 
cabinet— Full size desktop case: con- 
trol panel with system reset button, 
spe^ switch (8/i2MHzl. hard drive in- 
use light. 20Owatt power supply. 

Hard Drive— Microsdence 68MB. 
28MS access time. 

Controller— 16-bit. RLL. 1:1 interleave 
for 800.000 BPS data transfer. 

Famed OmniKey/102 keyboard— pick 
of the pros 

Floppies— One 1.2MB 5W inch: one 
1.44MB Inch. 

Monitor- 14" flatscreen. amber or 
white. 1000 line resolution capability. 
Video Adapter— Hercules compatible 
with parallel port. 

Software— Northgate MS-DOS 4.01 
with GWBasic hardbound covets: 
PCKwick hard drive caching: North- 
gate System and DOS on-iine user's 
guide: Northgate Utilities 


Let's talk differences and what makes 
Northgate a better value. Many systems have 
I MB of RAM (including Dell. CompuAdd). 
BUT. ..only 640K is usable. The other 384K 
is "shadowed" 

That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can't use SmartDrive for Windows— 
want to see what S-lrOW is? TVy it. 

Northgate performance is as good or 
better and gives you more for your money. 


gives you a full I MB of usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/I2SM beard has serial and parallel 
ports built in. The board has two 8-bit and 
four 16-bit slots. A special memory board slot 
we call "Lightning Alley " runs at processor 
speed— l2MHz— not 6 or 8 MHz as do others. 
That's as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
TWO floppies, too. so you can use 1.2 and 
1.44MB diskettes, as well as 360's and 720's. 


All systems are custom configured and 
manufactured at our production facility in 
Plymouth, Minnesota. Approximately 80 
percent of parts used in Northgate sterns 
are made in the U.S.A. 

Hard drive is factory-formatted (we 
can do this legally bemuse we are a DOS 
licensee) and system can be unpacked 
and ready for operations on site in about 
10 minutes. Full instructions (written and 
printed in Englishi are provided. 

SYSTEM OPTIONS: 

Display— Ifr-bit VGA Greyscale. Analog 
or Multisynch. 

Hard Drives~Up to 600MB. SCSI. ESDI, 
RLL (Northgate believes MFM drives are 
obsolete) 


Plione Now. ..Let Northgate begin building your computers... Today! 

1800 5481993 

Hours M-F 7 am-8 pm CST. Sat. 9 am-3 pm CST 
New Canadian Toll-Free Order Hotline I -8(X)- 3 38-8383 



FINANCING: 

Use the Northgate "Big N" revolving 
credit card instead of tying up Visa or MC 
credit. Millions in financing available, easy 
to qualify. 


TERMS; VISA. MC. COD. Credit Card, Pre-Payment (allow 2 weeks for personal checks to clear). Wire Transfer and l^irchase Orders 
for Rated Accounts. \Mb also ship to APO and FPO. All shipments are FOB Minneapolis. MN. 

For corporate government and institutional sales in Ibxas Louisiana and Oklahoma, call (512) 343-759). 

13895 jndustria! Park Boulevard. Suite 110. Plymouth. Minnesota 55441 

From Foreign Countries call; Corporate Headquarters (612)553*0111 • FAX (612)553-1695 


OR. . .Lease a Northgate with up to 
five-year terms Ideal when cash flow is 
important. Phone for details 

NorthcBic and Ommtey are trademark* of Northtaie 
Computer Syst e m* hK Kt other products (hat arc 
trademark* or regKtered iradertairke* of lhe«r re»pectt«« 
componic* 
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For E-Mail, it’s cc:Mail. 


1 • 1 

1 I 

1 I 

1 • 

r • 1 

■ 1 

mm 

1 — 1 

■ 1 

• j 

IM 

Ml 

EDITOR'S 

CHOICE 


PCW#RIJ) 


“The Pick of the Litter.” 


November 1988 



June Ui, 1988 November 28, 1988 

The unanimous winner 
for MS-DOS, Macintosh & OS/2 LANs. 


1-800-448-2500 for 
the winner on your side. 


and put 


CIRCLE 722 ON READER SERVICE CARD 


I \ cc:Maii is a trademark of fr:Mail. Inc. Other brands and products ar> 

ry \i ’ trademarks oftheirrespecth-e holders. 


“IT MAKES PROCOMM LOOK 
LIKE AMATEURCOM.” 


If you talk to a DEC mainframe, no software emulates the 
VT220, VTIOO or VT52 terminal more accurately or profession- 
ally than VTERM.* 

Hot keys. Kermit. Automatic reformatting for spreadsheets 
and databases. VTERM* has it all. 

Why not join the 60,000 users of VTERM* (many of whom 
moved up from Procomm). And try the DEC terminal emulation 
package that’s in a totally different league. 


FREE EVALUATION KIT. PCM .V89 

Q Yes. send me a free lime-limited , working copy ofVTERMl220. 
which is mine to keep. 

Name 

Title 


Company . 
Address _ 


Telephone 1 ) . 

I am a user □ dealerQ. Mail to: 


VTERM* 

o 

DEC Terminal pjnuUior 


Coefficient Systems Corporation 

61 1 Broadway. New York, New York 10012 (212) 777-6707 

*VTERM refers to VTERM/220, VTERM/4010. etc. products from Coefticieni Systems Corporation 
Procomm is a trademark of Datasiorm Technoiogres, Irw. 

Questions? Want faster action? Call (212) 777-6707, ext. 503. 

CIRCLE 181 ON READER SERVICE CARD 


■ ENVIRONMENTS 


UpdateTime then calls WinQueryWin- 
dowRect to obtain the dimensions of the 
client window and WinDrawText to dis- 
play the formatted text string centered 
within this rectangle. 

You'll notice that there’s a difference in 
the ClientWndProc logic for the 
WM_PAINT and WM_TIMER mes- 
sages. The first difference is that the 
WM_PAINT processing calls WinBegin- 
Paint and WinEndPaint to obtain and re- 
lease a handle to the presentation space. 
The WM_T1MER processing uses Win- 
GetPS and WinReleasePS instead. This is 
normal: the WinBeginPaint and WinEnd- 
Paint functions are for use only during a 
WVLPAINT message. Any program that 
wishes to draw on its client window during 


■ WinBeginPaint and 
WinEndPaint are for use 
only during a 
WM_PAINT message. 


messages other than WM_PAINT uses 
WinGetPS and WinReleasePS. 

The WM_PA1NT logic also includes a 
call to GpiEiasePS. This causes the invalid 
area of the window to be erased before the 
text string is displayed. If the WM_T1M- 
ER logic were to include this call, the win- 
dow would flicker as it is erased and then 
redrawn every second. 

Successive WM_TIMER processing 
simply displays the new time and date on 
top of the old one, without erasing. This 
also presents a potential problem. By de- 
fault, when GPI displays text, it draws 
only the characters and not the background 
of the character box. Thus, each new time 
would be displayed on top of the previous 
time, which would eventually result in sol- 
id black blocks where the characters 
should be! To prevent this, UpdateTime 
calls GpiSetBackMix with a BM_OVER- 
PAINT parameter. This causes the back- 
ground of the character box to be drawn 
also, thus effectively erasing the previous 
characters without flicker. 

Because the PM default font is propor- 
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IT TAKES GENIUS 
TO MAKE POWER 
PERFORM LIKE THIS. 





BEAUTY, 

GRACE. 

CLASS 


— the fine art of creating micro- 
computers so powerful you'll 
want to applaud their genius. 
• The people at PC Designs 
engineer high-quality, high- 
performance equipment that is 
leaving the competition flat- 
footed. And their Service and 
Support, including Sorbus™ 


maintenance contracts, are 


without equal. • Everything 
done by PC Designs is done 
with class and innovation. Con- 
sider their new G\/386PLUS as 
just, one premier example — 
Speed. Expandability, and 
Memory configurations. And a 
price that will leave you room 
for shopping for their other 
options, such as high-powered 
hard disks and printers • 
When you need to take that . 
Next Step in computerization, 
call PC Designs. They're the 
people who know how to make 
power perform. 


PUTTING THE POWER 


IN YOUR H ANOS 


CALL US AT 


(outside OUahoma) 


MICRO aS6 — 


> 60286. IOMH2 
•512KB. rerowart-statB 

• 1 sertai. 1 pafaMeiport 

• 1.2MB or ^QKB floppy drive 

• 101-key keyboard 


ovaeo* ^$1299. 


• 80286. 12MH2 

• 5l2Ke.zerDwaiT-staTe 

• 32KB RAM cache 

• 2 serial. 1 parallel port 

• 1 2MB Of 72OK0 floppy Onve 

• 101-key keyboard 


tPC 


awa?nf?t!J«ncviin'irOct3oe'T3 tar •tt-keof' 
’C^spQ<l:ICacoriieS«BUctor..OQoaerir 'Xi 


OV 306/16 9LUS — $3399. 


*80386 16MHz 

• IMB.zero wait-state 

• 64KB RAM cache 

• 2 serial. 1 parallel port 

• 1 2MB or 720K8 floppy dnve 

• WEITEK 680367 support 

• Up to 16MB Of 32 bit memory 

*fCC VDfDvS pending 


OV 306/aO PLUS — $2799. 


• 60386. 20MHz 

• 1MB, zero watt-state 

• 64K6 RAM cache 

• 2 serial. 1 parallel port 

• 1 2MB or 720KB tfoppy drrve 

• WEITEK& 80387 support 

• Up to 1 6M8 of 32 bit memory 
••CClwrawoenong 


VIDIO 


• Mono card and monitor — S175. 

• EGA card and monrtor - $589 

• VGA card and NEC MultiSync II — $909 


HARO DISKS 


• Priam I045H (45MB. 28MS) - $489. 

• Pnam 1062 (7OM0, 28MS) - $659 

• Priam 10130 (160MB. 28MS) - $1425. 

• Maxtor AT140 (140MB ESDI, 11MS)-$1799 


Sorbus“ 

NOVELL* A B«n Attftntic'Company 

AfVVW^/s^A^WVVVWVVWVV 




HOURS - 6 00-6 OOCST. Monday-fnday 
9.00-3.00 CST. Saturday 

CALL US AT - 1-916-2S1-SS50 (in Oklahoma) 
1-918-251-7057 (fax) 

BBS ON-LINI 24 HRS - 1-918-252-9137 


Alt pnces are subiect to change without notice 


PC RE 


2500 N Hemlock Orcle* Broken Arrow. OK 74012 

lOAStu.wASioiMSiAE Ami 


ORCLE 372 ON READER SERVICE CARD 
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tionally spaced, the text string becomes 
smaller as the day changes from Wednes- 
day to Thursday, To erase the previous 
character string fully, the displayed string 
is padded with three blanks on each end. 


AUTOMATIC STARTUP In the old 
DOS days, when you wanted to run a TSR 
evety time you booted up, the solution was 
simple. You would just put it in your AU- 
TOEXEC . BAT file . 


For the newer OS/2 Presentation Man- 
ager programs, the method is similar: Put it 
in your STARTUP.CMD file. If a 
STARTUP.CMD file is present in the root 
directory when you boot up OS/2 1 . 1 , the 
Presentation Manager will open a text win- 
dow in the PM session and run the 
CMD.EXE command processor, which 
will then execute the commands in 
STARTUP.CMD. Although IBM’s in- 
stallation program for OS/2 1 . 1 does not 
cieateaSTARTUP.CMD file for you, it is 
an easy enough task to set one up for your- 
self. 

However, what you don't want to do is 
simply run the program in START- 
UP.CMD like this : 

[pathJTIMELINE 

(The [path] is the drive and directory 
where TIMELINE.EXE is stored.) If you 
do it this way, the CMD.EXE prompt will 
not reappear until you terminate the TIME- 
LINE program! 

What you should do instead is use the 
OS/2 START command to start a new ses- 
sion for the program, and type in the fol- 
lowing: 

START [path]TIMELIME 

If you use START with a PM program, the 
program will be mn in the Presentation 
Manager session and the CMD.EXE 
prompt will reappear. If you’d prefer that 
the CMD.EXE window not remain active 
after TIMELINE is run, you can terminate 
CMD.EXE and close the window by using 
the conunand 

EXIT 

inSTARTUP.CMD. 

By default, the program will be listed in 
the Task Manager with the filename 
“TIMELINE.EXE." If you prefer a dif- 
ferent title, you can specify one in quota- 
tion marks thus: 

START “Time Line Display" [ path )TIKELINE 

Also bear in mind that you can set a 
PATH environment using a SET statement 
in CONRG.S YS . This PATH will be used 
in evety program started up under OS/2. If 
you keep TIMELINE.EXE in one of the 
directories listed in the PATH string, you 
don’t need to specify the path in the 
START command. SB 


In Touch with Tomorrow 

TOSHIBA 

America’s #1 Source for Lap Top Computers and 24-Pin Printers 

When you think of the number one name in lap top computers and 
24-pin printers you think of Toshiba. And when you think of superior 
service, availabUity, and pricing you think of Sefco. Now there’s many 
reasons to contact Sefco when you need Toshiba products. 


Sefco Computer Products Offers 

• Nationwide service at 3 convenient locations. 

• Prompt delivery on all items stocked. 

• Increible everyday low pricing. 

• Discount pricing on volume purchases. 

• Corporate and government purchase orders welcome. 

• Call for your free catalog. 


SEFC(r 

SUCCESS BY DESIGN 

NORTH CALIFORNIA 
2682 Middlefield Rd.. Unit C 
Redwood City, CA 94063 
Tel: (415) 365-7700 
Fax: (415) 365-5416 


L.A. HEADQUARTERS 
M25 Deering Ave. 

Canoga Park, CA 91304 
Tel: (818) 888-8880 
(800) 777-1288 
Fax: (818) 883-5309 


EAST COAST 
21-54 44th Drive 
Long Island City, NY 11101 
Tel: (718) 786-2001 
Fax: (718) 786-2134 


CIRCLE 222 ON READER SERVICE CARD 


T o complete your library of PC Magazine 
send $8.00 for each back issue ordered 
($9.00 in Canada, US. funds only) to: 
Ziff-Davis Publishing Company, PO. Box 5999, 
Cherry Hill, NJ 08034, Attn: F. Hunter. Be sure 
to include month and year of the issue ordered. 
For faster service call 1-609-354-4975. 
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P R O D U C r I V I T Y 

■ PC MAGAZINE'S FREE UTILITY: A SUMMARY 


MONO BY MODEM 


^iphe programs 
JL Magazine are 

published in PC 
available by mo- 

1 

1 


dem from PC M 

agNet, an on-line 




information service administered by 
CompuServe. 

To download MONO.COM. log 
on to PC MagNel. Enter GO UTILI- 
TIES or choose PC MAGAZINE 
UTILITIES from the top menu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, 
then select the file from those pre- 
sented. Answer (Y) to DO YOU 
WISH TO DOWNLOAD? Press 
Enter to see the transfer protocols. 
Choose a protocol and download the 
file. 

To join PC MagNet, set your com- 
munications software for either 300 
or 1,200 bits per second. 7 data bits, 
even parity, 1 stop bit. and full duplex. 
You can use any of more than 300 
local access phone numbers, includ- 
ing: Boston. (617) 542-17%; New 
York, (212) 422-8820; Chicago, 
(312) 693-0330; or San Francisco, 
(415) 956-4191. To find the number 
nearest your dialing exchange after 
you have subscribed, or for 2,400-bps 
service, connect with PC MagNet and 
type GO PHONES. For Customer 
Service, call (800) 848-8990; in Ohio 
and outside the United States, call 
(614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter 1 77000,5000. 
Enter PC*MAGNET at the PASS- 
WORD prompt and ZI0D8906 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNel costs $12.50 an hour 
for I,200/2.400-bps service and $6 for 
300-bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ied but are copyrighted and are made 
available only for noncommercial 
use. You may make copies for others 
as long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 


Tear out and hole-punch the com- 
mand summary on this page and add 
it to your DOS manual. 


r' 


Michael J. Mefford 




Purpose: 

Format: 

Remarks: 


Note: 


L. 


MONO 

Command 


March 28, 1989 (Utilities) 


Makes the display of color applications legible on laptop 
computers and other monochrome screens that have 
limited intensity ranges, by translating the color attributes 
into black-and-white. 

MONO [U] 

MONO is a memory-resident utility that is normally 
loaded as part of an AUTOEXEC.BAT file, if no other TSR 
programs are installed after it, MONO can be deinstalled 
by reentering the command with the U parameter added. 

Once installed, MONO automatically converts color 
attributes into black-and-white, updating the screen 
approximately five times each second. Since a typical 80 by 
25 display contains 2,000 attribute bytes, some loss in 
speed must be anticipated, though the amount of degrada- 
tion will vary with the type and clock speed of the system 
microprocessor. For applications that do not require 
MONO, its active state can be toggled off and on with 
alternate presses of Alt-M, the default hotkey. 



Instructions for changing the default hotkey and the screen 
update frequency, as well as for reversing the algorithm 
(should the entire screen appear in reverse video after 
color translation) and eliminating ''snow'' produced by 
CGA adapters are contained in a sidebar to the published 
article. 


MONO is not intended to work with graphics programs. 


Available for downloading from PC MagNet (see the 
"MONO by Modem" sidebar), MONO.COM is already 
compiled and ready to run. As an alternative, 

MONO.COM can ^ created from either of two program 
files that are both printed in the article and are available 
for downloading from PC MagNet. MONO.BAS will 
automatically create MONO.COM when run once in 
BASIC. To create MONO.COM from the MONO.ASM 
source code requires use of a macro assembler (IBM or 
Microsoft, Version 2 or later) and the following commands: 


MASM MONO; 

LINK MONO; 

EXE2BIN MONO MONO.COM; 



Make PC Magazine Come Alive! 

Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 



PC MagNet is PC Magazine’s on-line information service, 
which Ls administered by CompuServe. SI2.50 per hour lets you: 


• Download any of PC Magazine’s 
Utilities and programs 

• Download files from the Forum 
Libraries 

• Talk to PC Magazine editors and 
columnists 

If you already have a CompuServe account, 


• Tell Dvorak and Zachmann 
how you really feel 

■ Trade programming tips with 
Charles Petzold and Ray Duncan 

• Search for back articles on-line 
through Computer Library 

simply enter GO PCMAGNET at the ! prompt. 


ONE CAU GETS YOU STAKTEOI 
Sign up on-line at no additional charge. 


To subscribe, set your modem to: 300 or 
1,200 bps, 7 data bits, even parity, Istop 
Mt and full duplex. Call (me of the num- 
bers listed: 


Anaheim, CA 
Atlanta, GA 
Baltimore, MD 
Bostcm, MA 
Chicago, Q. 
Cleveland, OH 
Dallas, TX 
Detroit, MI 
Houston, TX 
Los Ang^s, CA 
Miami, a 
Minneapolis, MN 
New Ytork, NY 
Newark, NJ 
nilladelphia, PA 
Pittsburg, PA 
San Diego, CA 
San Francisco, CA 
Seattle, WA 
St. Louis, MO 


(714) 520-9724 
(404)266-7014 
(301)254-7113 
(617) 542-1796 

(312) 693-0330 
(216)771-6860 

(214) 953-0212 

(313) 255-9207 
(713)462-0202 
(213)739-8906 
(305)266-0231 
(612)342-2207 
(212)422-8820 

(201) 624-6565 

(215) 977-9758 
(412)391-7732 
(619)283-6091 
(415)956-4191 
(206)241-9111 

(314) 241-3102 

(202) 388-4280 


\Pashington, DC 
(Note: After ycKi have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the ! prompt.) 


2 . When you receive a Connect or Carrier 
Detected message, enter Ctri-€. 

3. At the HOST NAME prompt, enter CIS. 

4. At the USER ID prompt, enter 
177000,5000 


5. At the PASSWORD prompt, enter 
PC*MAGNET. 


6. At the Enter agreement number prtMnpt, 
enter Z10D8 906. 


How to Download a PC Magazine Utility or Program 

Here’s the fastest way to get a file from PC MagNet. 


1 . Log on to PC MagNet. 

2. Enter GO UTILITIES or choose 

(3) PC Magazine Utilities from the 
top menu. 

3. Choose (4) Direct UtiiityDownioad. 

4. Enter the file name (or just the first 
4 letters). 

5. Select the file from those presented. 

6. Read the description of the file. 


7. Answer (Y) to Do you wish to 
download this Qle? 

8. Press < ENTER > to see transfer 
protocols. 

9. Choose a protocol (we recommend you 
use XMODEM or CompuServe Quick-B). 

10. Download the file. 


7. Register your name and enter your VISA, 
MasterCard, or Americaa Express 
account number. 

8. Your personal User ID number and 
Password will be displayed at the end of 
the subscription process. Please record 
them in a secure place. 

9. A new password will arrive in the mail 
within 10 days to confirm your 
subscription. 

There are no connect charges for PC MagNet 

during the subscription process. 



To receive help downloading from PC MagNet, call Customer Service. Representatives 
are available from 8:00 A.M. to midnight Monday through Friday, and from 2:00 P.M. 
to midnight on weekends (Eastern Standard Time). Holiday hours will vary. To reach 
Customer Service call (800) 848-8990 within the contiguous United States, except Ohio. 
From within Ohio, or from outside the United States call (6l4) 457-8650. 


Circle 497 on Reader Service Card 
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■ POWER PROGRAMMING ■ RAY DUNCAN 

Managing 

RANDOM ACCESS 
FILES 



Random access files come in both indexed and nonindexed fiavors. Here’s a taste of the 
nonindexed variety, replete with programming examples in C and assembly language. 


M ost programs that manage da- 
ta — other than simple ASCII 
text — use random access files 
rather than the sequential files we exam- 
ined in the last column. A random access 
file is stmctured, organized, or indexed in 
such a way that you can read or write a spe- 
cific record in it without inspecting ali of 
the records that physically precede it in the 
file. (BASE data flies, with which almost 
every reader is familiar, are typieal of ran- 
dom access flies, but there are also many 
less obvious examples. A Microsoft Word 
document file, for instance, is a random 
access file because it lets you “jump” di- 
rectly to a particular document page with- 
out having to scroll through from the be- 
ginning. 

The management of random access 
files — creating, updating, indexing, sort- 
ing, searching, and merging-touches on 
many key programming issues. Some of 
these topics have been studied and dis- 
cussed intensely from the earliest days of 
computing. A peek into the textbooks of 
such learned professors as Knuth, 
Sedgewick, and Wiith will turn up an al- 
gorithm for every conceivable need — ac- 
companied, quite likely, by a careful cost- 
benefit analysis of its performance. I can’t 
hope even to survey all that accumulated 
wisdom in this colurrm, but I will try to 
demonstrate some of the trade-offs and 
provide you with a few useful routines in 
the bargain. 

TVFES OF RANOmi ACCESS FILES 

Random access files can be divided into 
two broad types: indexed, and nonin- 


dexed. In indexed files, the records are 
stored in a main file, within which they 
may be either ordered (v unordered. The 
index, which is usually stored in another 
file altogether, consists of a copy, from 
each record, of the field that is to be used 
for search purposes (called the record 
key), together with the record's number or 
relative position in the main file. When a 
program needs to And a record, it first lo- 
cates the key within the index file, extracts 
the record pointer, and then fetches the 
record of interest from the main file. I'll 
defer further discussion of indexed files to 
the next column. 

In a nonindexed random access file, the 
records are usually all the same size, and 
each record’s position in the file is deter- 
mined by the value contained in its key 
field. When you want to find a particular 
record in the file, you can use one of two 
basic strategies: a sequential search or a bi- 
nary search. 


■ When you want to find 
a particular record in a 
nonindexed random 
access file, you can use 
either a sequential search 
or a binary search. 


THEBRUTEFYHICEAFFROACH Us- 
ing the sequential strategy, we simply start 
at the beginning of the file and read records 
one after another until we ( 1 ) And the rec- 
ord we want, (2) find a record whose key 
tells us that the record we desire does not 
exist, or (3) hit the end of Ale. If our Ale 
contains n records, we will inspect, on av- 
erage, n/2 records to And a particular rec- 
ord or leam that it isn't present. 

The brute-force technique isn’t really 
so bad for quick-and-dirty applieaflons that 
use relaflvely small Ales. But its perform- 
ance on large Ales is dreadful, a^ it can 
even be shockingly bad on small files 
when the key values and the search targets 
are not evenly distributed. Of course, you 
could cheat a Uttle and write your program 
so it adapts to the data. Suppose, for exam- 
ple, the program notices that over time the 
average number of records inspected is 
considerably more than half the number of 
records in the Ale. It could alter its behav- 
ior so it starts with the last record in the Ale 
and reads toward the Aont of the Ale in- 
stead. 

BINARY SEARCHING A superior 
search strategy for dealing with a nonin- 
dexed but ordered Ale of fixed-length rec- 
ords is the “binary search.” This is one of 
the so-called “divide-and-conquer” algo- 
rithms. To begin a binary search you And 
the size of the Ale, calculate the number of 
records it contains, then inspect the middle 
record. If that record is a match, you’re 
done (and lucky). Otherwise, depending 
on whether the middle record’s key was 
“before” or “after” the key of the record 
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you want, you next examine the middle re- 
cord of the fust or last half of the file. You 
continue with successive bisections of the 
file until you’ve either found the record 
you want or established that it isn’t there. 

The binary search technique is illustrat- 
ed in Figure I . Like the Quicksort algo- 
rithm we discussed in previous columns, 
this algorithm is particularly well suited to 
languages that support recursion graceful- 
ly — languages such as C or Forth. And al- 
though the algorithm is quite simple, a bi- 
nary search is surprisingly efficient. If a 
file contains n records, a maximum of 
log^(n)-f 1 and an average of log^(n)- 1 
comparisons are required to find a particu- 
lar record. As you can see by the closeness 
of those two numbers, the binary search 
technique is also relatively insensitive to 
nonrandom distributions of keys in the 
data file or the search target. 

NONINDEXED FILE DRAWBACKS 

Knowing that binary searches are relative- 
ly quick and that nonindexed files ate sim- 
pler to implement and maintain than in- 
dexed files, you might wonder why they 


aren’t used more often. The main reason is 
that updating nonindexed files is expen- 
sive, both in time and disk space. 

To add a record to a nonindexed file 
safely, you must copy the old file to a new 
file, inserting the new record at the appro- 
priate point, and then delete the old file (or 
let it hang around as a backup). In other 
words, before getting started, you need to 
have enough disk space to hold both the re- 
sulting new file and the old file. Further, to 
create the updated fde, you must read and 
write every single record in the original 
file. That’s pretty discouraging, though at 
least the original file remains unaltered if 
the update doesn’t complete successfully. 

A less secure approach to adding a rec- 
ord is to update the original fde in place. 
The program first moves all of the existing 
lecorils after the insertion point down one 
position, then writes the new record into 
the slot thus opened up. In this scenario, 
you only need enough free disk space be- 
fore you get started to hold the new record. 
However, if the program updating the file 
crashes or someone turns off the machine 
before the program completes, the file will 


most likely be left with a spurious dupli- 
cate of one of the old records, and the new 
record will be lost. 

Deleting a record from a nonindexed 
file is also slow and messy. You can copy 
the old file to a new file, removing the rec- 
ord in the process, or you can delete the re- 
cord in place: either by moving all subse- 
quent records forward one position 
(“closing up” the fde) or by marking it as 
deleted with a special reserved key value. 
This latter approach (which dBASE uses) 
involves “packing” the file at some future 
point. The packing process physically re- 
moves the deleted records and thus re- 
claims the wasted space they occupy be- 
fore they start to affect search 
performance. 

Last but not least, altering the key field 
of an existing record incurs both the prob- 
lems of adding a record in one place and 
deleting it in another. Of course, most rec- 
ord alterations don’t involve the key 
field — the key tends to be a stable piece of 
data, such as someone’s name or account 
number — and thus they don’t necessitate a 
record movement. 



How a Binary Search Works 




TtM mkfdl* raoord Is •xanUMd. SInot k«y XX Agsln, ths mMdls rsoord Is sxamlntd. Ksy XX Ths mkSdto rseoni Is sxsmlnsd snd found to bs 

oomss sfitc ksy NN, ths ssoond hstf of ths IHs oomss irflsr ksy TTt so sQSin tlis Isttor hsif of ths dsoksd l oootd. 

wW bs ssorehsd nsxt ths sssroh rsngs wH bs bupselsd. 


Figure 1 : This example illustrates a simple binary search. The file contains 15 records, whose keys are two-character sequences. A succes^ search 
for the key XX requires the inspection of 3 records. 
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TAX REFORM GUIDEUNES 


If Y)uThinkIts Speed 
Is Iiip:essive^\&itllitil Y)u 
See Howl Handles. 


In the WOTld of laser printers, 
the ftigeLaserl2 is an alsolute 
speed demai. 

Because at an incredible 
12 pages per minute, it’s 50 
percent faster than most 
laser printers. Which means 
^ you can finish your paper- 
' work 50 percent fasto as well. 

But all the speed in the 
world is meanin^ess without 
paper handling thafe equally quick and 
nimble. So with our option^ dual bin sheet feeder, the 
I^geLaserl2 offers three-bin versatility and a massive 
750-sheet paper capacity. And our optional automatic 
envelope feeder lets you zip throu^ 100 envelopes at 
a time without reloading 

All told, the FhgeL^rl2 has the ability to access 



up to four different paper sources— whether it’s letter, 
legal, letterhead or envelopes— without having to 
ckinge paper bins by hand. 

Naturally, standard equipment includes all the 
most i^ular emulatkms yoifU need to get started, 
including HP LaserJet®-compatible fonts. 

So whether you use the versatile 
RageLaserl2 in a single-user hi^ ^ 
speed/hi^ volume application • | 

or in a shared environment, you " 

won’t find a better way to get 
your paperwork moving faster. 

To find out more about the 
ftgeLaserl2, call 1-800457-7777 
That is, of course, if yoiie ready to 
break a few speed limits arouiri 
the office. 

LaserJet b a registered trademark of Hevdett-t^kard. 
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Either You Look at It, 
Peachtree Accounting Saves You Money. 

W hen it comes to accounting software, no one offers you more for 
your money than Peachtree Now we’re offering you two ways to 
buy our best-selling accounting software — and two great ways to save 
Peachtree Complete™ n is our premier business accounting system. 

Designed and sold as a 15.000 accounting system, the latest version of 
Complete U represents a vastly expanded and greatly improved paclu^e 
that sells for an unbelievably low 1199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete 0 Accounting plus its own custom reporting tool, 

Peachtree Data Query IP Enhanced. The Double Bonus Bundle includes 
both systems— regularly priced at 1199 each— for just C298. That’s 
a savings of 1100! Either way, Peachtree offers you the most accounting you can get for your software 
dollar. 

Peachtree Complete 11 is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency: 

• General Ledger • Accounts Payable • Inventory • Fixed Assets 

• Accounts Receivable • Invoicing • Job Cost * Payroll 

And Peachtree Complete 11 is designed using the latest software innovations, like hill-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We’ve expanded to 
allow an unlimited number of companies, added service Invoiang, range printing, and more 
Peachtree Complete II’s error handling is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time And as always, Complete II 
comes with the most thorough documentation — a separate quick-start Installation Guide, 

Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module— all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you’ll get 
Peachtree Complete II, plus Peachtree Data Query n Enhanced, for just f298. 

PDQ lets you turn raw figures him highly sophisticated reports, allowing you safe, easy access 
to valuable information firom ail eight Peachtree Complete D modules. PDQ^s simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds It, and presents it to you any way you want it— on 
screen or printed, as a graph, in report form, or r^y for export to another software packi^e 
You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete II and PDQ U with a toll- 
free hotline for technical support (II per minute, 120 minimum on your credit card) and a 50-day 
money-back guarantee when you buy directly from Peachtree If for any reason you’re not satisfied, 
you can return your package within 30 days for a prompt refund. That’s the Peachtree Software 
promise A 125 restocking fee applies to all returns. 

Peachtree Complete II: the Business Accounting System for just 1199, and Peachtree’s Double 
Bonus Bundle for just S298- Either way you look at it, Peachtree Software saves you money. Order 
today! 

HAimnu snanCAnONSi lequliti PC/US-OOS venioa 2.0 or higber wUb 5MX ot usable Besory ($UK required with DOS 5-3) a 
Biliiloium K) MB hard <Uik. for ue with the IBM* PC, PC XT, PX AT, PenoiialSyWBi/2*BDdaMBpatlblei.5M'iDediao()CionaUv availible: Not 
copy protected. 

Ukui 1-2‘3 It a regifteied (radoiitrk of lotut Devetepoient Corponekm. dBASE It a registcted tndeinarfc of Atbton-lte CorponUon. IBM It 
a reglttcred tndenark and Pertonal Syiieiii/2 it a trademark of latematkiaiJ Butinets Machlnei 


PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 

Includes Peachtree Complete II 
plus 

Peachtree Data Query II 

JUST 
$298 
SAVE $100 

With PDQ n Enhanced Ibu Can: 

• CrcBic oo-tcreen tnqulrka to display data 
• Present data la Uae or bar graphs 
■ UtcwyofoverlOpre-dcAtted reports 

• Modify pit-defined reports and me 

theforauU 

• Create ywtr own reports and im the 

fomatt 

• Truisfer accounting Information to 
sprcadUtect and database prognias like 
dBASEm* and Lotus 1-2-3* 


PEACHTREE 
COMPLETE H 

STIU ONLY 

$199 


Gcaerai ledger 
• Chan of Accounts litdodes 
76 suggested and 26,000 


• Companifve finsndaJ datcnienti. 


Accounts BcccIvaMc fi lavotdnf 
• Maintains open Item or balaoce 


* Up to 14,400 cutoncn. 

• Prints product or service invoices. 

Accounts Piynble 
• Partial payments of Invoices. 

• Up to 14,000 vendon. 

• Checks printed with unlimited Invoice 
Usttng 00 stub. 


A Recent Survey by the 
American Institute of 
CPAs Reports More 
Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 


• Supports sverage ind standard 

costing methods 

• Up to 19.300 iDventory (teas. 

Fixed Aaactt 

• Handles 13.000 ssscis and 13 methods 
of dcpredatloo. 

Job Coat 

• Tracks costs and ptoflublllty on a 
)ob-by-tob baali. 


• Buih-ln current year tax tables. 

• PrIttU checks. V-2s and more. 

• Processes Bp to 3.900 employees. 


And More! 


CaU Now to Order 

1 - 800 - 247-3224 

(or caU 1-404-564-5800) 


1 



To Order by Mail Add 112.50 Shipping and Handling.* 
(In Georgia add applicable sales tax.) 

Peachtree Software 

4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Iblephone number required on all orders. 
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Figure 2: MAKENIF.C creates a data file ordered on ASCII keys entered by the user, resulting in TESTFILE.DAT. 


SKCHHIP.C Marehaa fiXa pravioualy ccaatad by HUCMtr.txt 
Coprrl9ht (cj 1999 Sift Ccaaunteatiena Ce. 

PC Ha9ailna • Kay Duncan 

Tl>a uaar ia preaiptad to antac a aaareh kay. Tba flcat 

• chacaetara of tba kay ara uaad to aaaren TtSTPlU.OAT, 
uaing both tha aaquantial and binary aaareh alqorlthaa. 

Tha auceaaa or fallura of tha aaareh ia raportad alonq 
with tha nuBtbar of racorda inapaetad by aaeh oathod. 

tach racord in TtSTPIU.DAT ia RSISB bytaa lonq. Bytaa 

• to (X8Xte-li of tha racord ara tha ASCII kay for aaarchaa 
by SRCMxr.c. Bytaa xsitB to (RSISB-I) of tha racord 

ara initialisad to taro and ara not uaad. R8ISC and KSXtB 
auac ba kapt aynchronitad with tbair dafinitlona In MAXntP.C. 

•/ 

lincluda <atdio.h> 
flneluda <atrin 9 .h> 
tinciuda <atdllb.h> 
tincluda <fontI.h> 
lincluda <ayB\typaa .h> 
lincluda <8ya\atat.h> 
lincluda <io.h> 

Idafina RSXZB 14 


atatle int Inapactadi 


int 1, )> 
int fh; 
lonq faiaa; 
int fraca; 
char kay[ SS|} 
char racIRStte]; 


' racorda inapaetad eountar */ 


> acBo acratcb variablaa ■/ 

• handle for data fila •/ 

> alto of fila in bytaa •/ 

' nuaibar of racorda in fila ' 
' kay antarad by uaar */ 

> aeratch racord buffer */ 


fh > opanCTCSTPXLE.DAT*, 

if(fh » -li /• tarainato if opan failad « 

I 

puta<'\ncan't find rtiTPILC.DAT.* )i 


) 


: 0 ): 


priatf(*\nTESTPizx.DAT eontaina »ld bytaa. td racorda.' 
vhila(l) 


faita, tracaij 


inapaetad • 


/• tarainata if aapty lino •/ 


/• raaat racord counter •/ 


/• parfora aaquantial aaareh ■/ 
/• and diaplay raaulta */ 
printf (*\nSaquantial aaareh raauLtt 

lf<(i ■ aaqaaacehith, kay)) ■* - 1 ) printf ('racord not found.*)) 
alaa printf ('racord auabar ia td.*, i)) 


printf(' td racorda inapaetad.*, inapaetad)) 

inapaetad • $i /• raaat record eountar •/ 

/• parfora biiMry aaareh •/ 
/• and diaplay raaulta •/ 
printf (*\nBinary aaareh raaulti *>) 

if((i - binaaareh(fb, kay. ■. fraea-l)) «« -1) 
printf ('racord not found.*)) 
alaa printf (‘record nuaibar ia td,*. i)) 
printf <* td racorda inapaetad.*, inapaetad)} 

Ma(fh); /• ralaaaa fila handle •/ 


search tha fila aaquantially to aateb tba apaelfiad kay. 

Called with a fila handle and kay addraaa. Raturna tha racord 
nujnbar if aateb found, or -1 to indicate no Batch. 


int aaqaaarchfint fh, char ‘l^tr) 

i 

int 1 ; 

char fbufflRBISB)} 
laaak<fb. SL, SBBX_srt)) 

whila(raad(fb, tbuff, RSttt) l« S) 

( 

inapaetedt-f) 

i > Btrncap(kptr, fbuff. KSI(S)) 


> rewind to atart of file •/ 

• do until and of fila found • 

• count racorda inapaetad ■/ 

/• eoa^ra kaya •/ 

> if ■ 

> if I 


/• no Batch, return >1 •/ 


Binary search tha fila to Batch tba apacifiad kay. 
Called with a fila handle, kay addraaa. and tha first 
and last racord nuaibars of tita fila aa^wnt being 
inapaetad. Raturna tba racord nuabar if Batch found, 
or -I to indicate no Batch. 


int binnoarch(int fh, char •kptr. 


: loft, Int right) 


if (left > right) return (•!)) 
i • (loft * right) / 2; 
inapaetad**) 

laaak<fb, (long) (i • RSIIB), 
raad(fh, fbuff, RSXtK)} 


/• and aaareh if racord absent ' 
/• calculate racord nuBbar ■/ 

/• count racorda inapaetad •/ 
SBBX SET); 

/• read tha record •/ 


] stmcBp(kptr, fbuff, KBISB); 
if(j — S) raturn(i)) 


if(j < I) binsaarcb(fb. kptr, left. 


/• coaipara kaya •/ 

/• if Bstebad, return racord no. •/ 

/■ otherwise bisect file, racuraa 
to inspect next racord •/ 

1 - 1 )) 


binaaarchifh. kptr, i*l, right)) 


Figure 3: SRCHNIF.C, a C program that performs sequential and binary searches on TESTFILE.DAT and displays the results. 
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; BSEARCH. ASH - 

— General purpose binary 

aaarch routine (MS-DOS version) 

push 

ax 

; save record number 

: Copyright (C) 

1969 tiff Coamiuoicationi 

Co. 




1 PC Kagazine ■ 

Ray Duncan 




1 set file pointer... 




BUl 

cx 

: set cxiox ■ file offaet 

: Call with) 

BX B file handle 


aiov 

cx,ax 

1 (BX already b bandle) 


CX B record length 


xchg 

dx,cx 



DSiDX B record buffer address 

BOV 

ax,43Seh 

; fxn. 42 subf. SSH b seek 


SZ ■ firat (left) record nuaiber 

int 


3 transfer to MS-DOS 


DZ B laet (right) record nuaber 





ESiBP B key structure addreaa 



; DOW read record. . . . 




BOV 

ox.flen 

) CX ■ record length 


w)Mre the key atrueture 

iai 

Ids 

dx. fbuff 

) OSiDX ■ record buffer 


dw n length 

of key 

BOV 

ab,3fh 

: fxn 3fh B read 


dw B offaet 

of key in record 

int 

21h 

) transfer to MS-DOS 


db n dup (7) key value 1 




i 



lea 

di. kbuff 

i ESiDZ ■ key structure 

1 Returns t 

if record found 



si.dx 



Zero flag b set 


add 

ei.eai(dl-*’2] 

: DSiSZ e key within record 

i 

AX B record nuatber 


BOV 

bx.eai [di] 

) BX B length of key 




BWV 

dx,bx 

) DX ■ length of key 


if record not found 


add 

dl,4 

3 ESiDZ - address of key 


Zero flag ■ clear 


call 

strcmp 

: DOW ecapare keys 

> 

AX ■ undefined 









ax 


• ; 

All other registers preserved 

3* 

baeh4 

3 awtch found, exit 

TEXT aegBent 

word public 'CODE' 


BOV 

bx, fhandle 

) set up to bisect file and 




BOV 

ex, flen 

I perforB recuraii/e search 

extrn 

atrcapinear 


BOV 






BOV 

di, right 


asauBS 

CS* TEXT 


Ida 

dx. fbuff 





lea 

bp , kbuff 


kbuff equ 

dword ptr (bp) 

; key address 

31 

bech2 

; branch on key coaiparison 

right equ 

word ptr (bp*4) 

; last record nuaber 




left equ 

word ptr ( bp*t j 

; firat record nuaber 


di.ax 


fbuff equ 

dword ptr (bp+6) 

; file buffer address 

dee 

di 


flan equ 

word ptr (bp*12) 

t file record size 

jmp 

baehS 


fhandle equ 

word ptr (bp+14) 

; file handle 






baeh2t 

mov 


3 record > search key 

public 

baearch 


inc 

si 

; aet left b current * 1 

baearch proc 

near 







bschJ: 

call 

baearch 

t inspect next Biddle record 


ai.di 

; first > last record? 





bschl 

t no, jump bach4i 

pop 


3 restore registers 

ret 


1 record abaent, end search 

pop 

ea 

; leaving z flag undisturbed 




pop 

di 


bicblt push 

bx 

; save registers 

pop 



push 



pop 




da 


pop 

da 



dx 


pop 

ex 


push 

ai 


pop 

bx 


push 

di 





puah 

ea 




; and return to caller 

puah 






BOV 

bp.ap 

1 point to stack fraxie baearch 

endp 



BOV 

ax.ai 

1 calculate record nuaiber TEXT 

ends 



add 

ax.di 

; at Biddle of file ssgatsnt 




ahr 

ax,l 

t (left ♦ right) / 2 

end 




Figure 4: BSEARCH.ASM is a general-purpose binary search engine for assembly language programs. 


; TRYBSRCH.XSN 0*BO o2 BSEAXCH EOUtin* (MS-DOS vartion), 

; ••arehas fila pravioualy craatad by NXXSMZP.EXE. 

: copyright (c) 1969 Siff CoaKtunicationa Co. 

; PC Magazine • Ray Duncan 

; The uaar ia proaiptad to enter a aaarch key. The firat 
; 6 charactara of the key ara uaad to aaarch TBSTriI.B.DAT, 

I uaiog the binary aaarch algoritha. The auccaaa or failure 
t of the aaarch ia reported along with the record nuiabar (if found). 

] 

; Each record in tbstfile.dat ia RSISE bytaa long. Bytaa 
; 9 to (KSIZE-1) of the record ara the ASCZZ key for aaarchaa 
; by BSEARCH. Bytaa RSZSE to (RSZZE-1) of the record 

are initialized to zero and are not uaad. R8ZSE, K8ZSE, 
and the key offset within the record oust be kept aynehronized 
with HAKEMir.C. 

TO build TRYBSRCH.EXE you alao need BSEARCH.ASM. ZTOA.ASM. 
and STRXNCSl .ASH. Enter the following aeriea of conaiandat 

MASH TRYBSRCH; 

MASH BSEARCH; 

MASH ZTOA; 

HASH STRZNGSl; 

LINK TRYBSRCK^BSEARCHf^ITOA+STRIHGSl ; 

Ldin equ 6 ; standard input handle 

Ldout equ 1 ; standard output handle 

; ASCZZ carriage return 
; ASCZZ line feed 
I ASCZZ blank 

; TE8TPZ1.B.DAT record size 
; TESTFZLE.DAT key size 
; offaet of key within record 


6dh 

6ah 

26h 


raize 
kaize 
kof f a 


_TEXT segsient word public 'COOE' 


assume cai_TEXT,da:_DATA 


mov 

cld 


mov 

BOV 

int 

jnc 


BOV 

ztov 

BOV 

int 

jmp 


mov 

mov 

BtOV 

BOV 


ax,_DATA 
da. ax 
ea.ax 


dx, offaet fnai 

ax,3d0Bh 

21h 

mainl 


dx, offaet Bsgl 

cx.nsgl^len 

bx.atdout 

ab.49h 

21h 

Bain4 

fhandle.ax 

bx.ax 

CX,S 

dx,f 

ax,42f2h 

21h 

bx. raize 


I string ops safety first 

; open the file TESTFZLE.DAT 
; DSiOX ■ filensBe 
; fxh 3dfBh *• open, read-only 
; transfer to ms-dos 
; juiqp if open auccesaful 

; open failed, display error 
; meaaage and exit... 

: DStDX ■ message address 
; CX > Mssage length 
; BX w standard output handle 
; fxn 4fh > write 
; transfer to MS-DOS 
; go perform final exit 

t save file handle 
; find fileaize in bytes... 

; BX • handle 

} CXiDX - file offaet of 6 

t fxn 42h, subf. 2 ■ seek 
; relative to end of file 
; transfer to MS-DOS 


Figure 5: TRYBSRCH. ASM demonstrates the use of the BSEARCH routine on the TESTFILE.DAT file. 
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Now you can turn your imagination loose 
wfith ScanMan. Logitech’s aifordable 
hand-held image scanner. 

■ ScanMan is y^our personal scanning tool 

■ Four-inch scanning window' for added 
convenience 

■ Multiple resolution settings 
(100-400 dpi) 

■ 32 gray shades 

I Creates standard graphics files easily 



A few weeks ago we asked you how 
to improve our customer relationship. 
While you gave our team high marks 
overall, you mentioned occasional 
difficulty reaching us during peak 
business hours. 

We listened! We have increased the 
number of order lines and hired 
additional sales representatives to 
better serve your needs. Please give us 
another call and experience prompt 
courteous service. 

Remember our prices are second 
to none. Check our monthly specials 
and call 1-800-421-3135. ' 

Sincerely; 

(JokJL 

Earl Beatty 
President, CEO 






PFS; First Graphics 



tl PFS: First Publisher 




PFS: First Publisher 2.0 


MOREHOUSE 


PRODUCTS 





kKIREHOUSEBUtTk 


FAX: (602) 246-7805 


PRODUCTS 


SAVE 

60 % 

ON OUR 
EVERYDAY 
PRICES 


SINCE 1979, servicing our PC buyers with iow pricing, 
technicai experience - and reiiable service. 

(software) 


ACCOUNTING 


Bedford $139 

Dec Easy Acct.Ver 3.0 55 

Dec Easy Light 39 

Dollars&$ense 100 

Managing Your Money 5.0 117 

One WrHe Plus 143 

Peachtree Business Accounting 149 

Peachtree W/PDQ 220 

Quicken 28 

COMMUNICATION 

PROGRAMS 

Brooklyn Bridge Universal Call 

Cartron Copy Plus $105 

Crosstalk XVI 92 

Crosstalk MK4 110 

Oesklink 99 

Rykm Dutchman 64 

Lap Link Plus 75 

PC Anywhere III 69 

Relay Gold 3.0 140 

Smartcomlll 145 

PROJECT 

MANAGER 

Microsoft Project $299 

Super Project Plus 255 

Timeline Pro Ver. 3.0 323 

Total Harvard Manager 3 369 

DATABASE 

MANAGERS 

Clipper $410 

Condors 325 

DataPerfect 283 

DBase IV Call 

DBase IV Programmers Edition 799 

DB-XLDiamond1.2 115 

Fox Base Plus 2.1 190 

Genifer 189 

Knowledgeman 2 265 

Paradox 3.0 Call 

PFS: Professional File 2.0 Call 

Poweit)ase2.3 169 

Q&A3.0 Call 

Quicksilver Diamond 1.2 329 

Revelation Advanced 450 

R Base For DOS 425 

Reflex 90 

RelaleiReport 112 

VP Info 2.0 Call 

DESKTOP 

PUBLISHING 

PagemakerVer.S.O Call 

PFS:FirstPut)lisher2.0 $73 

Ventura Publisher 2.0 459 

Ventura Pro EXT Call 

DISKETTES 

Maxell 5’A'DS«D $24 

Maxell 5'A’OS/DO 11 

Polaroid Diskettes Call 

SMS'A’DSmD 20 

3M5V4'DSrOD 15 

3M 600A Data Tapes 28 

3M Tape Cartridges Call 

Verbatim DS/DD 10 

Verbatim DS/HD 18 

Vetbatim3.5720K 18 

Verbatim 3.5 1.4M 43 


DOS 


IBM 4.01 $115 

MS-DOS4.01 115 

EDUCATIONAL 

MavisBeaconTeachesTyping Call 

Microsoft Learning DOS $30 

Turbo Tutorll 49 

Typing Tutor IV 30 

ENTERTAINMENT 

Chuck Yeager Flight Simulator $35 

Falcon AT Call 

Falcon 286 Call 

F15-Strike Eagle 24 

Gunship 35 

Hacker II 30 

Jack Nicholas Call 

Jet 39 

Kings Quest 30 

Kings Quest IV 30 

Microsoft Flight Simulator 3.0 33 

Scenery Disk 1-7 17ea. 

Silent Service 30 

SpellerBeew/voice 50 

Star Flight 40 

Sub Battle 30 

Where in the Work) 29 

Many More Titles Available Call 

GRAPHICS 

Charlmaster $209 

Diagram Maslar 199 

Energraphics2.0 199 

First Graphics 87 

Grasp 79 

Harvard Graphics2.12 265 

In-A-Vision 298 

Mapmaster 219 

Microsoft Chart 3.0 225 

Newsroom 31 

Newsroom Professional 49 

PrintmasterPlus 29 

Printshop 33 

Printshop Companion 29 

Print Shop Holiday 20 

ShowPartnerFx 199 

Signmasler 132 

INTEGRATED 

Ability Plus Call 

Enable OA $352 

First Choice 88 

Framework III 418 

Microsofi Works 83 

Smart Software Call 

Symphony Call 

LANGUAGES 

Brainmaker Call 

Microsoft C 5.1 Call 

MicrosoftQuickBasic4.5 Call 

MicrosoltQulckC2.0 Call 

Ryan McFarlan Fortran $390 

RyanMcFarlanCobol 612 

Turbo Basic 59 

Turbo C 2.0 90 

Turbo Pascal 5.0 90 

TurboCPro 162 

Turbo Pascal/Pro 162 

Turbo Prolog 2.0 90 

Turbo Prolog Toolbox 59 


ir Monthly Specials ir 

Word Perfect (Version 5.0) $219 

Ventura Publisher 459 

Lotus 1-2-3 with Allways & Free Upgrade (Ver. 3.0) 

60% Savings Total List Price $649 275 

Enable (Version 2.0) 352 

All Toshiba Laptops Super Special Pricing 

Example: T-3200 - List Price $5, 799 -Our Price $3,399 

Quantities Limited. Prices Good Thru 4-14-89. 

CALL NOW! 


SPREADSHEETS 


Lotus 1-2-3 $275 

Lucid 3D Call 

Microsofi PC Excel Call 

PlanPerfect 189 

Quattro 143 

Spreadsheet Auditor 82 

SuperCalcS Call 

Surpass 329 

Twin Advanced 69 

VP Planner Plus 117 

UTILITIES 

Aliways $85 

Battery Watch Call 

Copy II PC 19 

Copywrke 39 

Core Fast 75 

Cubit 39 

D.A.V.E 55 

Desqview2.2 72 

Direct Access 49 

Disk Manager Call 

Duet 48 

Eureka 99 

FastbackPlus2.01 104 

Fasttrax Call 

Formtools 56 

Formworx Call 

Gopher 39 

Graph in the Box Release 2 73 

Hot 89 

HTEST 69 

Lotus Metro 69 

Mace Gold 79 

Microsoft Windows 286 55 

MicrosoHWindows386 117 

Norton Advanced 4.5 75 

NortonCommander2.0 45 

Norton Utilities4.5 48 

Numerical Methods 59 

OrgPlusAdv Call 

PC Tools Deluxe 5.0 37 

Prokey4.0 70 

Q DOS II 49 

Righlwriler 53 

Sidekick Plus 120 

Sideways 39 

SQZPIus 55 

Super Key 59 

Turbo Lightning 56 

XTree Pro 64 


CAD& 

ENGINEERING 


Autosketch Enhanced 61 

DesignCad2Dor30 $148 

Easy Cad 2.05 109 

FastCad 1435 

Generic Cad 49 

Generic Cad Level 3 109 

MathCad2.0 245 

WORD PROCESSING 

Borland Sprint $122 

Easy Extra 54 

Grammatiklll 49 

Grandview 189 

Lotus Manuscript 319 

Microsoft Word 5.0 Call 

Multimats Advantage II 259 

Overlay Word Perfect Call 

PFS Professional Write 112 

SPF/PC2.0 185 

Varsity 49 

VbIkswriterS 139 

Webster Spellcheck Pro 33 

Webster Thesaurus 39 

Will Maker 34 

Word Perfect 5.0 219 

Word Perfect Executive 124 

Word Perfect Library 2.0 65 

Wordstar ProPack 5.0 239 

Wtordstar 2000 Plus 205 

Wordstar2000Plu5Legal Call 

Xywrite III Plus Call 


m FOR ITEMS 
/NOT LISTED. 

2727 W. Glendale Ave. 
Phoenix, AZ 85051 
1 - 800 - 421-3135 
1 - 602 - 246-2222 


WAREHOUSE DATA PRODUCTS 

Division of AZ Computer Corporation 
2727 W. Glendale Ave. • Phoenix, AZ 85051 


Call on Novell and any other 
networking products 


Copynghted material 




ORDER IN THE USA AND CANADA CALL 

800421-3135 


We gladly assist the first time buyer as well as the professional systems 
analyst. Call our toll-free technical service at 1-800-421-3135. 



ARC PRO TURBO 88 

•640K4.77/9.S4MHZ 
•Color Mono Graphics Card 
•84KeyKeyt>oard 
•2-RS-232 Serial Port 
• 1 • Parallel Printer Port 
•1 -ClockCalendar 
•MS DOS 3.3 


w/Monochrome Monitor $B2S 

w/Color Monitor 988 


ARC PRO TURBO 286 

•1MB RAM 8/12 MHz 

• EGA/M DA Graphics Card 
•101 KeyKeytxiard 

• 2 - RS-232 Serial Ports 

• 1-ParallelPrinterPort 
•1 -ClockCalendar 
•MS DOS 3.3 


w/Monochrome Monitor $1 308 

w/Color Monitor 1488 

w/EG A Monitor 1588 

ARC 386 Skyscraper Call 

ACCESSORIES 

Copy II PC Deluxe Board $101 

Curtis Ruby Phis 89 

Keytronics Keyboards Call 

Logical Connection Call 

MachlllJoystick 36 

Masterpiece 85 

Masterpiece Plus 95 

NTC lot Keyboard 59 

Stedi-Watt 85 

t50 Watt Power Supply 59 

BOARDS 

AST Advantage Premium S12K $429 

AST IA3 Mini XT 52 

AST Rampage/2. S12K Call 

AST Rampage 266 Plus. 512K Call 

AST Sixpac Plus W/84K 129 

ASTXformer Call 

Everex RAM 3000 89 

Everex Magic Card 16 99 

Everex Maxi Magic EMS 79 

Everex Multi Function EMS Call 

Everex Magic I/O Call 

Inboard 386 PC Call 

Intel Above 286. 512K Call 

IntelConnectionCo-Processor Call 

Microsoft Mach 20 287 

Orchid Tiny Turbo 289 

CO-PROCESSOR 

INTEL 

80287 Can 

80287-8 Call 

80287-10 Call 

80387-20 Call 

80387SX Call 

8087-2 Call 

8087 Call 


LAPTOP 

COMPUTERS 


Sharp Laptop Call 

Toshiba T-tOOO Special 

Toshiba T-1200FB Special 

Toshiba T-1600 Spadal 

Toshiba T-3200 Special 

Toshiba T-5100 Special 

ToshibaT-3100E Special 

Toshiba T-5200 Special 

Toshiba Accessories Call 

Zenith Laptop Call 

VIDEO BOARDS 

AST VGA Pius $349 

ATI EGA Wonder 800 229 

ATI VGA Wonder Call 

EVEREX VGA EV675 249 

Genoa 5300 and 5400 Call 

Hercules Graphics Plus 179 

NEC 1024 Call 

Orchid Designsr800 249 

Orchid Pro Designer 299 

Orchid Pro Designer Plus Call 

Paradise Autoswitch EGA Call 

Paradise VGA Plus Call 

ParadiseVGAProff Call 

VegaVRAM Call 

AT&T 

AT&T6300WGS. 10MHz $899 

AT&T6286WGS. 12MHz 1395 

AT4T 6388 WGS. 16MHz 2057 

AT&T6386.20MHZ.135MBH.D. 4395 

AT&T6366E. 20MHz. 135 MB H.D. 

Lan Server Tower 4950 

UPS 

Emerson 

TrippliteUPS Call 

UPS 200 Call 

UPS 300 Call 

UPS 800 CaH 

UPS 1500 Call 

EGA MONITORS 

Mitsubishi Diamond Scan $509 

NEC -Multisync II 599 

NEC-Multisync XL 2098 

Princeton Ultra 16 Call 

Princeton Ultra Sync Call 

Samsung CM 4531 389 

Samtron Multisync 449 

Seiko 1430 Call 

Sony Multiscan Call 

Zenith 1490 599 

FLOPPY DRIVES 

Teac5V4'360K $79 

Toshiba3W1.44MB 129 

Toshiba 3',4'720K 109 

HARD CARDS 

PlusHardcard20MB $529 

PlusHardcard40MB 659 

Plus Passport 20 MB 649 

Plus Passport 40 MB 839 

TMGCardrive20 349 

TMGCardrive30 389 

TMGCardriveSO 529 


HARD DRIVES 


Bernoulli 44MB Call 

Bernoulli B120I $779 

Bernoulli Bt20X Call 

Bernoulli B220X Call 

Core Hard Drives Call 

MiniScribe Special 

Priam Call 

Seagate 20MBw/Cont 259 

Seagate 30MBw/Cont 279 

Seagate60MB Call 

Seagate PS/2 25.30 Call 

SeagateSTt25w/Cont 319 

Seagate ST 138 w/Cont Call 

Seagate ST 251 349 

Seagate ST 4096 585 

MODEMS 

Everex300/1200 $69 

Everex 2400 INT 139 

Everex2400MNPINT 159 

Everex2400MNPEXT 189 

Everex Mini 1200 99 

Hayes 1200 289 

Hayes 2400 435 

Holmes 1200 INT 175 

Holmes 2400 INT 254 

U.S.Robolics2400E 335 

U.S.RobOliC59600HST 809 

U.S.RoboticsCourier2400 289 

U.S. Robotics Sportster 1200 99 

U.S. Robotics siwrtster 2400 133 

MICE/SCANNERS 

Complete Scanners $149 

Datacopy Call 

DestPCScan Call 

DFI Call 

Logitech Clear 63 

Logitech HiRes 73 

Logitech PS/2 57 

Logitech Scanman 185 

Logitech Serial 68 

Microsoft Busw/PaIntbnish 92 

Microsoft Serial w/PaIntbrush 92 

Panasonic FX-RSS05/RS 506 Call 

MONITORS 

AMDEK410 $145 

MagnavoxRGB 255 

NEC GS Amber Call 

NEC Monograph w/Card Call 

NECMultlsync2A 529 

NEC Multisync 3D Call 

Princeton Max 12 138 

Princeton Maxt5 Call 

Samsung TTL Amber 78 

Samsung Flat 89 

Samsung RGB w/Ult 249 

Sigma Luerview Call 

Viking 

Viking 1 869 

Viking 10 Color 2369 

Viking 2400 1289 


PRINTERS 


ALPS 

Allegro 24 Call 

CITIZEN 

120D $148 

180D 165 

MSP 40 285 

MSP 45 415 

MSP 50 385 

Tribute 124 455 

EPSON-Callonall models 

NEC Products Call 

OKIDATA - Call on all models 

OKI320/321 Call 

OKI390 Call 

OKI391 Call 

OKI393 Call 

PANASONIC 

1092-1 329 

1124 339 

1180-I/M2 Call 

1191-I/M2 Call 

1524 Call 

1592 409 

3131 329 

STARHICRONICS 

NX1000 179 

NX 1000 Color 238 

NX15 306 

NX 2400 349 

TOSHIBA 

321 SL 499 

341 SL 659 

351 SX 999 

P311 307 


LASER PRINTERS 


ASTTurboPS $3199 

OkidataLaser6w/l/F 1519 

Panasonic 4450 Call 

Toshiba Page Laser Call 

DIGITIZERS 

Kurta Tablets Call 

SummaGraphics Call 


rm1 

dor 


MasterCard or Viaa 


TERMS 

Shipping minimum la $5.00 AZ 
orders * 6.7% sales tax 
Personal/company check allow 
fourteen (14) days to clear. We 
accept purchase orders from 
authorized institutions for 3.5% 
more than cash price. All 
returns are subject to our 
approval There will be a 20% 
restock fee. All prices are 
subject to change. Due to 
copyright laws we cannot take 
back any open software 




User Friendly Terms And Conditions: 

• Wf'V.'Clcnmr Intoin.ilinn.ii .icroiinis puMsi' rail Ini lineri.il pnc 'id 

■ Volume (liscounls fni coipoi.ite .im! lUMdiitinn.il 

■ Werionnl rli.uqevnut rli.iiai'r.iiii unM vniii nirliM is slii|)i)“il 

■ All shipiiii'iils msuii'il .It no I'xli.i i osl ■ All !iiiii‘'. .wo suluorl to rli.inno 

■ Wo (In nnl di..w.inioo i om|).ilil)iiii\ ■ Wo slori. ,ill .iv.UMhlo pimlurf, 

C IRC I r 171 0\ Kl \I)I K SI K\ Id C ARD 


Technical Support; 1-800-421-3135 
FAX (602) 246-7805 

Phone Hours: Monday thru Friday 6:30 a.m. - 9:00 p.m. MST 
Saturday 9:00 a m. - 5:00 p.m. MST 


Copyrighted materia] 



div 

bx I 

■ records in file 


mov 

dx, offset mag4 ; DStDX ■ message address 


mov 

frees, ax 



s>ov 

cx,msg4 len ; CX •• message length 




display *Bnter search keyi ” 


mov 

bx,stdout ; BX « standard output handle 

main2s 

mov 

dx, offset m6g2 ; 

0S:DX • message address 


mov 

ah,40h ; Fxn 40h * inrite 


mov 

cx,ms 92 len ; 

CX ■ message length 


int 

21h ; transfer to MS-DOS 


mov 

bx,8tdout ; 

BX « handle 





mov 

ah,40h ; 

Fxn 4eH - write 


jmp 

main2 ; get another search key 


int 

21h ; 

transfer to KS->DOS 








main4: 

mov 

ax,4c00h ; final exit to MS-DOS 


mov 

cXfksize ; 

zero out previous key 


int 

21h 


mov 

di, offset kval 






xor 

al,al 


main 

endp 



r«p 

stosb 









TEXT 

ends 



mov 

cx, 6 ; 

remove previous record 





mov 

di, offset msgla ; 

number from output string 





mov 

al, blank 


DATA 

segment word public 'DATA* 


r«p 

stosb 









fname 

db 

■TESTFILE.DAT' ,8 ; file created by MAKENIF.C 



; 

get search key from user 

fhandle 

dw 

7 ; handle for TESTFILE.DAT 


mov 

dx, offset kval ; 

DS:DX input buffer 

frees 

dw 

7 ) records in file 


mov 

cx,80 ; 

CX ■ max input length 

fbuff 

db 



mov 

bx,stdin ; 

BX * handle 





mov 

ah,3fh ; 

Fxn 3Ffl • read 

key 

dw 

ksize f length of key data 


int 

21h ; 

transfer to MS-DOS 


dw 

koffs ; offset of key within record 





kval 

db 

80 dup (0) ; actual key data 


cmp 

ax, 2 ; 

was anything entered? 






main4 ; 

empty line, exit 

msgl 

db 

cr,lf 






db 

'Can"t open TESTFILE.DAT' 


mov 

bx,ax f 

remove CR-LF from input 


db 



mov 

word ptr ( bx4-kvai 

-2),0 

msgl^len egu 

$-msgl 




set up for binary search 

msg2 

db 

cr,lf 


mov 

bx,f handle ; 

file handle 


db 

'Enter search keyt ' 


mov 

cx,r8ize ; 

record size 

m6a2 len eau 



mov 

dx, offset fbuff ; 

record buffer 





mov 

8i,0 ; 

first (left) record 

msgS 

db 

cr,lf 


mov 

di, frees ; 

last (right) record 


db 

'Record number ist * 


dec 

di 


msgla 

db 

6 dup (blank) 


mov 

bp, offset key ; 

key structure address 


db 

cr,lf 


call 

bsearch ; 

call search routine 

msgl len egu 

$-mag3 


jnz 

Biain3 ; 

jump if record not found 








m8g4 

db 

cr,lf 


mov 

si, offset msgla ; 

convert record number 


db 

'Record not found' 


mov 

cx,10 ; 

to ASCII and store in output 


db 

cr,lf 


call 

itoa 


m8g4 len egu 

$-m8g4 



• 

display 'record nusiber is nnnn' 

DATA 

ends 



mov 

dx, offset msgS ; 

OS:OX « message address 





mov 

cx,m8g3 len ; 

CX > message length 





mov 

bx,8tdout ; 

BX » standard output handle 

STACK 

segment para stack 'STACK' 


mov 

ah,40h ; 

Fxn 40h ■ write 





int 

21h ; 

transfer to MS-E>OS 


db 

4090 dup (?) 


jmp 

main2 ; 

get another search )iey 

STACK 

ends 


main3 : 


; 

display 'record not found' 


end 

„i„ (Figures ends) 


PRODUCTIVITY 



■ POWER PROGRAMMING 


NONINDEXED FILE TESTBEDS 

One of the reasons personal computers are 
so much fun to program is that they give 
you the chance to try things out interactive- 
ly. The program examples in this install- 
ment of Power Programming will let you 
play around with nonindexed files to your 
heart’s content. 

The first program, MAKENIF.C (Fig- 
ure 2), creates an ordered random access 
file that can be searched by the other pro- 
grams included here. It prompts you for up 
to 1(X) short, unique ASCII strings. When 
you press Enter by itself in response to the 
prompt, the program sorts the strings and 
creates a file named TESTFILE.DAT, in 
which each string is the key field of a rec- 
ord. (For this simple demonstration, key 
fields are limited to eight characters and 
the remainder of each 64-byte record is 
empty.) 

The second program, SRCHNIF.C 
(shown in Figure 3), opens the TEST- 
FILE.DAT file and prompts you for a key 


for which to search. It then reports whether 
the record that you are looking for exists 
and (if present) how many records had to 


■ One of the reasons that 
personal computers are so 
much fun to program is 
that they give you the 
chance to try things out 
interactively. 

be inspected — both by the sequential and 
binary search methods — ^in order to locate 
the desired record. 

These two programs are written in 
plain-vanilla C and can be used under MS- 


DOS or OS/2 without any changes. To 
compile the programs, enter the com- 
mands 

CL MAKENIF.C 

CL SRCHNIF.C 

Run MAKENIF.EXE first, to create a data 
file, and then run SRCHN1F.EXE to ex- 
periment with it. You can terminate 
SRCHNIF.EXE at any time by pressing 
Enter alone, Ctrl-C, or Ctrl-Bre^ in re- 
sponse to a prompt. 

Figure 4 contains the BSEARCH. ASM 
routine, which is a general-purpose binary 
search engine for assembly language pro- 
grams. It is called with a file handle, the 
record size, and the numbers of the first 
and last records to search. The B- 
SEARCH.ASM routine invokes itself re- 
cursively, successively bisecting the file 
until the record is discovered or shown to 
be absent, and it returns the status of the 
search in the carry flag and in register AX. 
The specific arguments and results for the 
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HARDWARE / [jgVygK 

FOR LAPTOPS 


MEMBER! 


SOFTWARE 


7 


PRINTERS 


7 


2500 WEST COUNTY ROAD 42 • »5 • BURNSVILLE. MN 55337- (612) 894-0595 

Add A Little SPARK To Your Life! 


d SPARK^y ^vmrAVt/E 



1 M()i)i:i. 1 1 

1 M()l)i:i. 2 1 

1 M()I)i:l3 I 

1 m()I)i:l4 I 

Dram; 384K 

640K 

640K 

640K 

Dtekdrive(s): [1)3.5'720K 

(2)3.5"720K 

(2)3.5"720K 

3.5"FDDif20MB HD 

Display: SuperTwistLCD 

SuperTwist LCD 

Backlit LCD 

Backlit LCD 

DOS Version: 2.11 

2.11 

2.11 

3.3 

$799 

$1,095 

$1,195 

$1,795 


OPTIONS: Battery - 1.3 Ah $45 • 1.7 Ah $65 Carry Case - $59 Modem - $195 


p - From MegaHertz ^ 
1200Baud $139 

I 2400Baud $239 ’Sput^fconpatm wom 


LapLsn 


LapLan*Toshiba 

An Nwnat Efiemet card for 
ToaMbaT11004,Tl200. T3100. 
t T5100 taptop computers. 


4^ 


$599 


IB 


EuyTalk 3270 

Emutaior) Card for Tosh. Laptops: 

Supports IRMA & IBM Emutalion. Auto- caoo 
Cotiig.>- No Jumper Ctongas required. $499 
taSMOf aoAnre Ibr JI?7D i M>FIL£ TnrWte Skffport 


EaeyBSA1231 



: Easy EGA 

. EQACardforToshibaTl200ST3100 

' Lm>« Supports MOA, HOC, CQA A EQA $299 




DAILY ROUTINE 

e Copyright 1 987 First Pttsw 
MtenMsnu 


(DTOOArsSMfSCAlIS 
0 TODAYS AOOrOA 
O) EXPENSE S HUAOC REFORTS 
(4) NAME 4 AOORESS FL£ 
mcxMPANriflSTonv 
m OUOTATDN nCFONTS 

(TtCAUSTMEKPORrS 

mOUCKHEMO 

IS) COLOR CONFaURATKW 8ETTI«M 
(0) QUIT 4 RETURN TO 008 
TiJEK»AYae»to ffqcAiBtotet oisoaseaL 


Willi Ours . . S49.95 


Weltec^^/^ 1 

' 7 

5 1/4” Ext. 
Floppy Drive 

360 KB 
$199.00 


•SPECIFY MODEL: 

• Toshba •Zenitti 1B1/183 $249.00 

• Mitsubishi • Zenith SupersPort 

• NEC (HD) •EpeonLT 


WonUnder 
Single card expansion slot for $299 
the T1 100+, T1200, T3100/20 & T5100 


WonUnder H $399 

Holds two FuS-SUo, Standard PC E}^>ansion Cards 
AlmoM aiy PC^ornpaSM standard sipareion cars can bt irv 
stdMinSwWonUndarll. You can add cards tor EGA 
gnphi ca tipport. addMiond mamcvy, s^a badup. 
and InururTwntBSon. axtondine tea capdriiSas 
et yotf Zenith computer. 

ArafItoMe tor ZenWi A ^een LT 


I'ilc Triinsler SiiHwiire 


PDQ 2 (Panllet) $85.00 

LapLink + (Serial) $85.00 

Fast Wire n (Ser/Par) $85.00 


s^’t NthSquini Laptop (Tufsor 
makes your cursor BIG and BOLD 
and BLINK at any rate you choose! 


$3^ 


Protec 3.3 $149 

Protect your data from pryirtg eyes. Prevents access 
to your harddisk evan sdren booted from the A: drive. 



A|t|)lication SottMarc 


Word Perfect Executive $119 
Microsoft Wwks 99 

pfs: First Choice 95 



141/riis i/ri4*. 


CLASSIC LEATHER 
LAPPACS 1 & 2 

A case with class . . . 
InSodudng tfw new ctessic 
fssdher liMacs 1 a 2 cany- 
Ira case. CimrtrucSBd wfih 
a 1.3 mm tuioiain cowhide 
outer thel »td wKhI 1/r 
dixWe Bitched feather web- 
bira. Indudea 3/r imped db- 
sorwig. ck>aed«al tpgh- 
danailytoam. 

$199 


PRINTERS 


7- 


Dkonix 150D* 


PORTABLE $319 y 

•When purchased with Laptop / 



EPSON 


Lxeoo 

$179 

LO850 

$519 

FX8S0 

399 

LQ9S0 

sat 

FX1050 

449 

LQtOSO 

719 

L0500 

299 

LQ2550 

929 


PANASONIC 

loeoi SIM 1524 ses 

1091/1092 99/399 1592/1596 $415/459 


• Competitive Price 
Corporate Volume Discounts 
• Net Terms to Qualified 
Corporate Accounts 


To Order Call: 


FAX Number: 894-4175 


Prices Subject 
to Change 
Without Notice 


(800) 255-4012 

IN MN; (612) 894-0595 


CIRCLE 125 ON READER SERVICE CARD 
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VISUAL 1040 

You have to see It to believe it! 


PERSONAL FINANCE MANAGER 

Complete personal finance manager with direct link to TurboTax. Checking and portfolio ^ 
management Inveshnent Advisor. Household Inventory. Budget Analysis. And Much 
More! Coming first quarter 1 989. Under $1 00. The only way to count your beans. 


STILL ONLY 

75 


CREDIT CARD ORDERS CALL 

1-800-782-1120 (c25I£L: 


SEE YOUR LOCAL 
DEALER. Or order 
direct. Shipping in- 
cluded (Continental 
US only). CA resi- 
dents add 61^% lax 
VISA'MC. 


FREE!! While supplies 
last, copy of the latest Price 
Waterhouse Personal 
Advisor included with 
your direct order. 


^HE BEST GETS I 
BETTER! 


Still the Critics Choice! 

It makes doing your taxes almost 
fun," PC Magazine 

"The only thing TurtwTax can t do is 
print the money," —PC World 
"Triple Crown: form preparation, tax 
planning and elegantly written 


software. 


—Money Magazine 


^TurboTax 
does states, 
tool! 




TurtwTax State 


Complete 
the chore with 
Turtx)Tax state 
f software. Turtx)Tax 
is THE ONLY 
system with 41 
state packages 
avaiiable!! 
Only $40. ea. 


DEPENDABLE 

The ai selltng lax software continues ID 
be the ovecwheiming choice o( taxpayers 
everywhere* And with over 1,500.000 tax 
returns filed last year, you know you're getting 
software on which YOU CAN DEPEND 

Here's how TurboTax helps you this year. 

• The famous "Quick-Look Tax 
Window" 

NfiWd40A Short Form 

• FAST— calculates tax return under 
3 seconds 

• Over 40 forms— all the forms you'll 
need 

• On-line IRS Instructions 

• Ouick-Link Forms Finder— to find 
forms by subject 

• Pop-up Calculator and Notepad 

• 0^-line help 

Mcito-lnterview— helps you select 
the tax forms you need 
1989 Tax Planning included FREE! 
Data Examiner— to help pinpoint any 
omissions 

IRS Approved DOT MATRIX 1040 
with list of printers expanded— 
includes L^r Jet 


PROFESSIONAL REFERRAL SERVICE J 

Consult a tax professronal with your TurboTax data file as \ 
the starling point! Over 0,000 TurboTax ProSeries/1040 
accountants now available lor strategic tax planning, finishing 
your return or a financial tune-up. Write tor the name cA the 
Turtx>Tax professional nearest you! 
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PRODUCTIVITY 

■ POWER PROGRAMMING 


routine are shown in the listing. 

TRYBSRCH.ASM (Figure 5) is a sim- 
ple demonstration program that prompts 
the user for a key value and then searches 
the fde created by MAKENIF.EXE. To 
assemble and link TRYBSRCH.ASM into 
the executable file TRYBSRCH.EXE, 
you will also need the modules 
BSEARCH.ASM (contained here), 
STRINGS 1. ASM (from our November 


■ TRYBSRCH.ASM is a 
simple demonstration 
program that prompts the 
user for a key value and 
then searches the file 
created by 
MAKENIF.EXE. 


15, 1988, issue) and ITOA.ASM (Febru- 
ary 29, 1988). 

Bring all these files together in the same 
directory and enter the following com- 
mand sequence: 

MASK /zi TRYBSRCH; 

MASH /Zi BSEARCI.; 

HASH /Zi ITOA; 

MASH /Zi STRINGSl; 

LINK /CO TRYBSRCH+BS&ARCH+ITOA-fSTRINGSl; 

If you aren’t interested in tracing 
TRYBSRCH. EXE’s execution with 
CodeView, you can omit the /Zi and /CO 
switches. The use ofTRYBSRCH.EXE is 
self-explanatory, and you can exit from the 
program by responding to a prompt with 
an empty line or by entering Ctrl-C or Clrl- 
Break. 

The OS/2 versions of TRYBSRCH 
.ASM and BSEARCH.ASM aren’t shown 
here for reasons of space but can be down- 
loaded from PC MagNet. 

THE IN-BOX Please send your ques- 
tions, suggestions, and comments to me at 
any of the following e-mail addresses: 

PC MagNet: 72241,52 
MCI Mail: Imi 

BIX: iduncan [iS 
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More Computer For Less Cash 
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Bentley 286/12 Bentley 286/10 Bentley Turbo/10 


$1095 


Base System 

System includes: 

• AT -compatible 80286 pixx'essor running 
at 12MH7: or 6MH/ 

• 0 wait stale 

• IMB RAM 

« 5.25” 1.2MB flopp) drive 

• Dual floppy/hard drive controller 

• 200-watt power supply 

• KevtKiurd 


Base System 

System includes: 

• AT-compalible 80286 processt)r running at 
lOMHz or 6MHz 

• 512KB RAM (expandable to IMB) 

• 5.25" 1.2MB floppy drive 

• Dual floppy/hard drive controller 

• 200-w’aii power supply 

• Keyboard 


$995 Base System . . . $599 


Base System, plus: 
40MB Seagate' (28ms) 


$1525 

71MB MiniScribe' (28ms) . . $1659 


Base System, plus: 
40MB Seagate (28ms) . 


$1419 

71MB MiniScribe (28ms) . . $1559 


System includes: 

• Turbo-charged XT’-compatible 8088 
processor running at lOMHz or 
4.77MH7. switchable 

• 640KB RAM 

• 5.25" 360KB floppy drive 

• Floppy drive controller 

• 150-watl power supply 

• Keyboard 

Base System, plus: 

30MB MiniScribe (65ms) . 

40MB MiniScribe (61ms) . 


$899 

$959 



AT 
Hard 
Drives 

• Dm Price 

• High Quality 

• High IHrfonnarK'e 

• High-Capacity Storage 

• One-Year Limited Warranty 

40MB Seagate (28ms) ... $439 

43MB MiniScribe (25ms) . . . $459 

71MB MiniScribe <28ms) (Krg. S649) $569 

XT Hard Drives 

ItuiluJes: • a half- ^ 

height Winchester 
hard disk • hard — - 

disk eontmller • H 

• cables • soft- 
ware • mounting 
hardware • illus- 
trated manual. 

20MB MiniScribe (65ms) $279 

30MB MiniScribe (65nis) . . $339 

40MB MiniScribe (61ms) $379 

5.25" 360KB Flopp> Drives 

Rir XTs $99 

FnrATs $109 





I/O Cards 

AT I/O-Serial port and 
parallel port. 

Only $49 (Reg. SS9) ^ 

XT l/O-Serial. parallel, and 'jy.sosti 
game port, and clock/calendar 
with t^llcry backup. 

Only $65 

Multifunction Cards 

XT-MI-XT-A six-function expansion card: 

384KB RAM. serial port, parallel port, game 
port, clock/calendar with battery backup, and 
utility software. 

Only $199 

AT-MFC-Suppi>rts 64KB or 256KB chips, 
Includes serial and parallel ports. Comes 
with 0KB. Expandable to 1. 5MB. 

Only $ 85.99 (Reg $99) 

Memory Cards 

MEM-576-Memory expansion card that fits in 
a short slot and su(^rts either 64KB or 2S6KB 
chips. Comes with 0KB. expandable to )92KB. 
384KB. or 576KB. 

Only $35 

EMS-Expanded-Memory-Specincaiion card 
compatible with the Lotus-flniel*i'Microsoft^ 
memory specification. Comes with 0KB. 
expandable to 2MB. 

XT EMS Card $99 

AT EMS Card $119 



Orchid Uny Turbo 286^ 
80286 processing 
speed for vour XT. 

Onh '$279 


Free U.RS. ground shipping in the continental U.S.A. 
Thiny-d^. money-back guarantee (does not include 
return freight). Software is non-refundable. AZ, CO. 
FL. GA. KS. MO. and TX add local sales tax. No sur- 
charge for MasterCard. VISA. CO.D.. or cashier's 
check. Prices are subject to change without notice. 
Onc-ycar limited warranty. 

Order Toll Free 

800 - 234-4442 

Customer Support: 512-250-8202 

Sates Hours: 

Mon.-Fri. 8 a.m. - 9 p.m. Sat. 9 a.m. - S p.m. 
Customer Suppi>rt: Miwi.-Fri. 9 a.m. - 5 p.m. 



Computer Products 

1700 Still ^teadow Cove Round Rock, Texas 78681 
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Choose this, 


Everyone’s computing needs are unique. 
Which is why different people choose dif- 
ferent solutions. And why so many diverse 
computing environments are being used 
today. 

While this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems facing more and more 
companies as their information systems 
grow and diversify. 

Novell means fieedom. Fortunately, 


you can solve those problems by making 
one simple choice: Novel Novels NetWare® 
operating system software supports a myri- 
ad of computing environments. 

That means you have the fi-eedom to net- 
work everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainframe host sys- 
tems. So everyone can use the workstations 
they choose, without changing the way 
they work. 

The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security. 


O 1 988 Nov®ll Inc., World Heodquarlen, 1 22 Eo$t 1 700 Sooth, Provo, Utoh 84601 (801 )379-5900 



and you can choose all of these 


functionality and system reliability available. 
Plus you get the power to transparently con- 
nect to any of the more than two million 
users worldwide who have already chosen 
NetWare. 

And as your computing needs expand, 
the network will grow with you. Giwng 
greater networidng capability and allowing 
you to connect to new environments. 

The freedom to choose. Exercise your 
freedom to choose the desktop environment 
that best meets your needs. Choose the 
networking power of NetWare. See your 


Gold Novell Authorized Reseller, or call 
1-800-LANKIND. 

For more information, call from your 
modem 1-800444-4472 (8 bit, no parity, 1 
stop bit) and enter the access code NVFRE6. 


H N O V E L L 


For network solutions, 
you should be seeing red. 
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LoseThose Lonesome 
IBM Blues. 


The largest group of IBM-compatible users in 
the world shares its problems and solutions online every 
day in CompuServes IBM* and Tandy* Forums. 

And you can join them. 

Find out what hardware and software works best 
with your system, and what quirks to expect before 
buying it. Then work out the bugs with someone who 
has already solved the problem. 

Are you going to end up paying more for a 
low-price peripheral, or have you really found an 
outstanding deal? Ask someone who's bought one. 


Questions about printer compatibility? Add-on boards? 
Visit a CompuServe IBM or Tandy Forum and get the 
answers. There's no better way to get more out of 
your computer. 

To join CompuServe, see your computer 
dealer. To order direct or for more information, call 
800 848-8199. If you're already a member, type GO 
IBMNET or GO TANDYNET at any ! prompt. 


CompuServe 

A Aa hkR Bbdt Comwiv 
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PRODUCTIVITY 


■ DOUGLAS COBB AND STEVEN COBB 


Spreadsheet 

CLINIC 



Printing column letters and row numbers on a 1-2-3 worksheet; trapping illegal filenames 
using the {Open} command; avoiding the limitations of 1-2-3’ s wildcard. 


The @FIND function overcomes 
the limitations of 1-2-3’s * wildcard 

Like DOS, Lotus 1-2-3 ignores any char- 
acters that follow the * wildcard. The crite- 
rion M*R selects the same records as M*; 
specifically, any records that have an entry 
beginning with M in the field into which 
you entered this criterion. Similarly, the 
criterion *MI* selects every record in the 
database — not just the records that have 
the characters Ml somewhere within the 
field into which you entered that criterion. 

In order to find all records whose en- 
tries in a specific field contain a particular 
sequence of characters at any position 
within those entries, use this criterion; 

@FIND (string, cell, 0 )+l 

For example, to find all records in the 
database in Figure 1 whose entry in the 
Lastname field contains the letters MI, you 
would enter 

@FIND("MI",b5,0)-H 

into a cell in the first row of the criterion 
range (in this case, cell B2). Then issue the 
/Data Query Find command (or any other 
criterion-using command). 1-2-3 will 
evaluate this criterion for each of the rec- 
ords in the database. 

If an entry in the Lastname field con- 
tains the characters MI, the (giFIND func- 
tion will return the offset of the M relative 
to the first character in that entry. For ex- 
ample, if the entry begins with the charac- 
ters MI, the @FIND function will return 
the value 0. If M and 1 ate the second and 


third characters, the @FIND function will 
return the value 1 . If the entry in the Last- 
name field does not contain the letters Ml, 
then the (giFIND function will return the 
value ERR. 

Adding 1 to the result of the @FIND 
function assures that 1-2-3 will select all 
records whose entry in the Lastname field 
begins with the letters MI. To 1-2-3, the 
results 0 and ERR are false, and any other 
value is true. Unless you add 1 to the result 
of the @FIND function, 1-2-3 will not se- 
lect records whose entry in the Lastname 
field begins with the letters Ml. Since add- 
ing 1 to any positive value produces a val- 
ue other than 0 or ERR, 1-2-3 also will se- 
lect records having Ml anywhere else in 
their Lastname field. However, since 
ERR-I-1=ERR, 1-2-3 will not select rec- 
ords whose Lastname entry does not con- 
tain the letters MI. — Leonardo Daniel 
Faivisovich; Buenos Aires. Argentina 

This technique can be expanded to over- 
come other limitations of 1-2-3's * wild- 
card. In order to find all records whose 
Lasmame entry contains the letters M and 
R, with the R positioned anywhere after 


the M, you could use either 

9rlHD( .B5, 4 ) I 

or the criterion 

0FIND ( "R” , B5 , 0 ) >@FIND ( "R" , B5 , 0 ) 

To find all records whose Lastname en- 
tries contain M and end with R, use 

0FIND ( -H- , as , 0 1+1 lANDISRIGHT ( B5 , 1 )»*R- 

The criterion 

SLErT(B5,l)-"H"#AND»0FIHD("R",B5,0) 

would find all records whose Lastname en- 
tries begin with H and contain M. 

Finally, to find all records whose Last- 
name entries begin with H and end with R, 
you could use 

0LEFT(B5,1)-"H"#AND#0RIGHT(B5,1) = "R" 


The {Open} command offers a 
better way to trap nonexistent files 

1 need many of my 1-2-3 macros to deter- 
mine if a particular file exists. For exam- 
ple, to prevent a macro error, I may want a 



A 

B 

C 

D 

E 

F 

1 

Firstname 

Lastname 

Street 

City 

State 

zip 

2 

3 



1 


4 

Firstname 

Lastname 

Street 

City 

state 

zip 

5 

JOHN 

MILLER 

325 SHIPWAY PLACE 

DEVON 

PA 

12345 

6 

RICK 

HAMMER 

123 SAN MIGUEL DRIVE 

DALLAS 

TX 

23456 

7 

8 

PAT 

SMITH 

293 TURTLE CREEK 

SAN MATEO 

CA 

34567 


Figure 1 : You can use the @F1ND Junction to locate records that have a particular sequence of 
characters anywhere within the field you specify. Cell B2 of the above worksheet contains the 
criterion formula @Fim{ “MI' ' .B5,0) + l. 
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■ SPREADSHEET CLINIC 


macro to determine if a file specified by a 
user exists before the macro issues the /File 
Combine command. 

To test for a file’s existence, I use 
I-2-3's {Open} command. If the file speci- 
fied by an {Open} command does not exist, 
1-2-3 will execute the remaining com- 
mands in the cell that contains the {Open} 
command. In my macros, these com- 
mands instruct I -2-3 to beep and then route 
the execution of the macro to a command 
that resolicits the filename. However, if 
the file specified does exist, 1-2-3 will skip 
the {Beep} and {Branch} commands and 
continue with the macro. 

The macro shown in Figure 2 demon- 
strates this technique. The first statement 
solicits a filename from the user and enters 
his response into the cell named FILE- 
NAME (B8). Next, the macro commands 
1-2-3 to try to open the file whose name is 
stored in FILENAME. If the file exists, 
1-2-3 will open it, skip the {Beep} and 
{Branch} commands, and proceed to the 
statements in cells B3 and which close 
the open file and then combine it into the 
current worksheet. 

If the file does not exist, 1-2-3 won’t be 
able to open it and will execute the {Beep} 
coirunand. Then it will execute the com- 


mand {Branch ERROR}, which routes the 
execution of the macro to the cell named 
ERROR (B6). The commands in this cell 
resolicit the filename, then route the macro 
back to cell B2, which tests the validity of 
the new name . — Deem Eliosqff; Montre- 
al, Quebec, Canada 

This technique is an improvement over 
using the {OnEtror} command to trap the 
names of nonexistent files. To assure that 
the file is not modified in any way, the 
macro opens it in the read-only mode, then 
closes it immediately. 

The macro in Figure 3 shows how you 
could use the {OnError} command to 
check for the existence of a file. The first 
statement tells 1-2-3 to route the execution 
of the macro to the cell named ERROR 
(B5) in the event of a macro error. Next it 
solicits a filename from the user and enters 
it into the cell named FILENAME (B9). 

The third statement attempts to com- 
bine the file whose name is stored in FILE- 
NAME into the current worksheet. If the 
file exists, 1-2-3 will combine it and end 
the execution of the macro. If the file does 
not exist, a macro error will occur. Be- 
cause of the error trap set by the statement 
in cell A 1 ,/ -2-5 will route the execution of 



A 

B C D E F 

G 

H 

1 

\c 

{GtttLabal "Fil* to coabinot ", FILENAME) 



2 

TEST 

{Open FILENAME, "R"}(Beep}{Branch ERROR) 



3 


{Close) 



4 


/fcce{ FILENAME)' 



6 

ERROR 

{GetLabel "File does not exist. Try again: ", 





FILENAME ) { Br anchTEST ) 



8 

9 

FILENAME 





Figure 2: This macro uses an {Open} command to determine if the file specified by the user exists 
before it issues the /File Combine command. 



A 

B C 0 E F 

G 

1 

\c 

{OnError ERROR} 

{GetLabel "File to combine: ", FILENAME) 


2 



3 

COMBINE 

/£cce{FlLENAME)" 


5 

ERROR 

{OnError ERROR) 


6 


{Beep) 


7 


{GetLabel "File does not exist. Try again: ", 




FILENAME) {Branch COMBINE) 


9 

FILENAME 



10 





Figure 3: This macro uses an {OnError} command instead cfan {Open} command ( shown in 
Figure 2) to trap illegal filenames. 
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the macro to the cell named ERROR (B5) 
at this point. The first statement in ERROR 
resets the error trap. The next instructs 
1-2-3 to beep. Finally, it resolicits the file- 
name, then branches the execution of the 
macro back to cell B3, which reissues the 
/File Combine command. 


Productivity Tip 

If you use Symphony, Release 1.0, 1.01, 
I . I , or 1.2, you can change the case of a 
character in a DOC window by moving the 
cursor to that character and pressing Ctrl- 
C. If you use Symphony, Release 2.0, you 
must use the Ctrl-X combination in- 
stead — the Ctrl-C combination will issue 
the {Menu} Copy command. 


Printing colunm letters and row 
numbers on a 1 - 2-3 worksheet 

When I print large spreadsheets, I often 
want the letterfs) of each column (for ex- 
ample, A, BD, and so forth) to appear at 
the top of the printout, and the number of 
each row (for example, 1,53, and so forth) 
to appear at the left edge of each row. To 
do this, I insert a new row at the top of the 
worksheet and a new column at the left 
edge of the worksheet. Then I enter the let- 
ter(s) of each column into the cells of row 
1 , and I enter the number of each row into 
the cells of column A. 

To enter the row numbers into the cells 
of column A, I use Lotus 1-2-3’s /Range 
Fill command. For example, to fill cells 
A2. . A20 with the values 2 through 20, 1 is- 
sue the /Data Fill command, specify 
A2..A20 as the Fill range, specify a start 
value of 2, a step value of I , and a stop val- 
ue greater than 20. 

Filling the cells of row 1 with column 
letters is more difficult. In fact, I used to 
type these by hand. I would type the label 
’B into cell Bl, the label ’C into cell Cl, 
the label ’D into cell D1 , and so forth. Af- 
ter entering them I used the /Range Label 
Center command to center them. 

I knew there had to be a better way. 
Now, 1 enter the formula 

0REPEATC -,0IHT( (0CBLI.( "width" , Bl . .Bl)- 

0ir(0CElBL(”col*',Bl . .B1)<27,1,2) )/2) ) 
4(?KID<0CELL(''addraBB*,Bl. .Bl) ,1. 

0IF(@CELL('’COl'',Bl . .B1)<27,1,2) I 

9 


PRODUCTIVITY 


into cell B 1 . This formula returns a string 
that consists of the letter B (the letter of the 
column in which the formula is situated), 
padded with as many leading spaces as are 
required to center it within that column. 
For example, if column B were nine 
spaces wide, this formula would return the 
five-character string " B” (note the 
four leading spaces). 

Once I have entered this formula into 
cell B I (you can use a macro to do this, if 
you wish), I copy it into as many cells to 
the right of cell B I as I wish to fill with col- 
umn letters. Because the references in the 
formula are relative, each formula refer- 
ences the column in which it is situated. 

For example, copying this formula into 
cell Cl would produce the following for- 
mula: 

0REPBATC ■,0INT( (0CELL( "width" , Cl . .Cl)- 
0IF(0CELL("col“,Cl . .Cl )<27, 1,2) )/2> ) 
t0MiD(0CELL("addro8a",cl . .cl),l, 
0ir(0CELL("col",Cl . .C1)<27,1,2) ) 

If column C were 12 spaces wide, this for- 
mula would return the six-character string 
“ C”. (Again, note the five leading 

spaces.) Similarly, copying this formula 
into cell AB I would produce the following 
formula: 

0REPEAT{*- -rdlHTI (OCELLI -width- ,AB1 . .ABl)- 
0IF(0CEld,{-COl-,ABl . .ABl )<27,1,2) )/2) ) 
teHIO(aCELL<-.ddreBB-,ABl . ,AB1) ,1, 
eiF(eCELL(-Col-,ABl . . ABl )<27 , 1 , 2 ) ) 

If column AB were 12 spaces wide, this 
formula would return the seven<haracter 
string" AB”. 

In addition to saving keystrokes, this 
method of entering column letters has an- 
other advantage: you don’t have to change 
the entries after inserting or deleting col- 
umns from the worksheet. After you insert 
a new column, simply copy the formula 
from the first cell in the column to its left or 
right to the first cell of the new column, 
then recalculate the worksheet. After you 
delete a row, simply recalculate the work- 
sheet. A simple recalculation also changes 
the results of these formulas to reflect al- 
tered column widths.— A. M. Platt; Rich- 
land, Washington 

This useful formula uses an @MID func- 
tion to extract the column letters from the 
result of an @CELL(“address’’) function. 
@CELL(“address”) returns the absolute 
address of the cell that it references. For 


example, the function @CELL(“ad- 
dress’’,Bt..BI) returns the string $B$t, 
and the function @CELL(“address’’, 
AB I.. ABl) returns the string $AB$ I . For 
columns identified by one letter, that letter 
is the second character in the result of the 
@CELL(“ address”) function; for col- 
unuis identified by two letters, those letters 
are the second and third characters in the 
result of the @CELL(“address”) func- 
tion. 

Since these formulas reference the cells 
in which they are situated, they are circular 
in nature. Although this circularity does 
not affect the result of these formulas, it 
may obscure unintentional circular refer- 
ences in the worksheet. To eliminate this 
circularity, you can modify the references 
in each formula to refer to cells in rows 
other than I . Unfortunately, this approach 
makes it possible to delete the row(s) con- 
taining the cells referred to by these formu- 
las. If you delete these rows, 1-2-3 will re- 
place the references in the formulas with 
the value ERR. 

You can use a similar (but simpler) 
technique to enter “dynamic” row num- 
bers into the cells of column A. To do so, 
enter the formula 

@STRING(0CELL<"row”,A2. .A2),0) 

into cell A2, then copy it into as many cells 
(below that cell) as you want to fill with 
row numbers. Each formula will return the 
string form of the number of the row in 
which it is situated. These will be aligned 
with the left edge of their cells, just as the 
row numbers in the left border of a spread- 
sheet are aligned. If you use @CELL 
(“row”) functions without ©STRING 
functions, they will return right-aligned 
values. 


Contribute to the Clink 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We’ll pay $50 
or more for tips we print, plus an extra $25 
if you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016 or upload them to PC MagNet (to 
join, see the “By Modem" sidebar in the 
Productivity section). EE 
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Free up your credit for other 
purchases while putting Northgate 
computing power at your fingertips. 


Nbrthgatfi 
givesyou 
credit 


Introducing... 

the Northgate “Big N 

Revolving Credit Card 


Not a lease — 
you own it! 

Works just like your 
VISA. MasterCard. 
American Express or 
other card. 

Just flu out the "Big 
N" credit information. 
Send it in at once. 
Prompt approval.. .your 
credit limit is based on 
your credit worthiness. 

Then call Northgate. 
One of our expert 
system consultants 
will help design the 
system that best 
meets your needs. 
Then Just say... 

CHARGE ITI 


Northgate oners flexible 
long-term lease plans too. 
Suited to fit your needs. 
With up to five years 
terms, if cash conservation 
is your concern, ask about 
leasing your system with 
Northgate. 

PHOm HORTHOATE NOW... 



a. Your Personal Information 
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USER-TO-USER 



A batch file that accepts synonyms for command-line arguments; determine whether a 
directory is nonexistent or only empty; list multiple filespecs by expanding DIR power. 


Do you have a disk that’s been 
mangled in transit? Here’s a 
surgicai solution 

Floppy disks can get damaged in the mail, 
especially if they’re not packed well. If the 
black plastic envelope is crimped or 
mashed, the disk may not spin properly, 
and you won’t be able to read it. Here’s a 
last-ditch method that often works after all 
other attempts to retrieve the data have 
failed. 

You will need a scratch diskette, a 
blank formatted diskette, and a sharp 
knife. Using the knife, carefully slit one 
side of the plastic envelope of the damaged 
diskette and the scratch diskette. Don’t slit 
the side with the write-protect notch or the 
side near the oval opening. Remove the ac- 
tual magnetic disk from the scratch disk- 
ette and discard it. Now very carefully, 
with clean dry fingertips, remove the mag- 
netic disk from the damaged diskette and 
slip it into the envelope of the scratch disk- 
ette. Insert the transplanted diskette into a 
disk drive and try to read it. If you're suc- 
cessful, immediately copy all the files to 
the formatted diskette. 


Patch PC-DOS 3.3 to clear the 
screen in living color 

In previous User-to-User columns (De- 
cember 10, 1985, and October 28, 1986), 
you have shown how to patch COM- 
MAND.COM to make the CLS command 
produce colors. The latest DOS version 


cannot use either of these patches, since 
the location of the clear screen routine is 
different. Here is a DEBUG script file to 
apply the color patch to IBM PC-DOS 
3.3’s COMMAND.COM. 

Using a word processor that produces 
ASCII text, type the script file in Figure 1 . 
Be sure to include the blank lines before 
the W and after the Q. Save this text as 
COLOR33.SCR and copy it to a bootable 
disk along with DEBUG and COM- 
MAND.COM. Then type in the following 
at the DOS prompt: 

DEBUG < COLOR33.SCR 

DEBUG will read the script file and auto- 
matically patch the copy of COMMAND 
.COM. If you boot up from the diskette 
with the patched COMMAND.COM 
you’ll find that the CLS command now 
produces yellow text on a blue back- 
ground. Only patch a copy of COM- 
MAND. COM, not the original! In the 
patched version, the color attribute byte is 
at offset 2BA7h and the border color is in 
2BB5h . — Jack A. Orman; Southaven, 
Mississippi 

With ANSI. SYS and its clones readily 
available, it’s not 100 percent clear to me 
why you would need to patch COM- 
MAND.COM this way. However, ANSI 
does take almost 2K of RAM. So if you 
can’t afford the 2K and still want color at 
the DOS prompt, this patch will help you. 

The DEBUG script in Figure 1 actually 
performs two patches. The first simply 
changes the byte that controls screen color 
from 07h (white on black) to lEh (yellow 


on blue). The second patch sets the border 
color to blue also. It does this by moving a 
chunk of COMMAND.COM from one lo- 
cation to another and then adding new in- 


N COMMAND.COM 
L 

E 2BAD IE 

M CS:2B9D 2BB9 CS:2B97 
A 2BB4 
MOV BL,01 
MOV AH,0B 

W 

Q 


Figure 1 : This DEBUG script patches DOS 3.3 
COMMAND.COM so the CLS command gives 
a yeUow-on-btue screen. 



DOS Color Chart 


Color 

Background 
or dim 
foreground 

Bright 

foreground 

Black 

0 

6 

Blue 

1 

9 

Green 

2 

A 

Cyan 

3 

B 

Red 

4 

C 

Magenta 

5 

D 

Yellow 

6 

E 

White 

7 

F 


Figure 2: Use the chart above to find the 
hexadecimal number that corresponds to your 
own preferred DOS color. 
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Think 
You Can't 
Afford A ^ 
PostScripf 
Printer? 

For Just 

$195 

NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On^<^'^''^ANY Printer 



Interpreter for the IBM PC 

Includes Drivers for: 

HP LaserJet, DeskJet, PaintJet; 

Canon LBP-SII, Bubblejet BJI30; 
Epson LQ and FX; Toshiba 24-Pin; 

IBM ProPrinter, Quickwriter; NEC Pinwriter 

High Quality Scalable Outline Fonts Included 
GoScript ‘$195 • Includes 13 Fonts! 
GoScript Plus • $395 - Includes 35 Fonts! 

GoScript Software, 
the Low-Cost PostScript 
Language Printing Solution 

ORDER TODAY! 

Contact Your Local Dealer 

or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 

Exclusive European Distributors; 
Graphic Sciences Limited, Surrey, England 
TEL: (01) 940-9480: FAX: (01) 948-2851 

^.laserGo, Inc 

( ^ TEL: (619) 530-2400 

V y FAX: (619) 530-0099 

9235 Trade Place, Suite A, San Diego. CA 92126 

LJM>C* MUMfGa nc naSert*' • • «Mwn*» o' 
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structions in the space created by the 
move. The border-setting code won’t 
work with an EGA, so if you have EGA or 
if you simply don’t care about the border 
color, eliminate the second patch by delet- 
ing lines 4 through 8 in the script. (You 
will actually be deleting five lines, begin- 
ning with the line that starts with M up to 
and including the blank line before the W. ) 

You can modify COLOR33.SCR to set 
a color scheme besides bright yellow on 
blue. The chart in Figure 2 lists the hexa- 
decimal bytes that describe the colors you 
can choose from. It will contain two digits, 
the first for the background and the second 
for the foreground. For example, to select 
dim red letters on a white background, 
you’d use 74. Substitute this value for IE 
in the third line of the script. Now substi- 
tute the background digit for the I in the 
sixth line. In the red-on-white example, 
you’d change that line to MOV BL,07. 

Once you’ve patched COMMAND 
.COM to your satisfaction, you’ll want to 
store away the original and put the patched 
copy on your boot disk. Do not leave both 
copies of COMMAND.COM on your sys- 
tem. If you boot up with one and then acci- 
dentally load the other, you’ll crash your 
system with an “Invalid COMMAND 
.CXDM” message. 


Expand your DIR power to list 
multiple filespecs 

DIR is probably tbe most frequently used 
DOS command. Although very helpful, 
DIR is limited to a file list that matches just 
one filespec . I often need to view a directo- 
ry of more than one file type or even a di- 


rectoiy of several disks or subdirectories. 
This normally requires multiple DIR com- 
mands. 

MULTIDIR.BAT. in Figure 3, accepts 
multiple filespecs and lists the directories 
of each. The number of parameters passed 
is limited only by the length of the com- 
mand line. For example, to list all .BAT 
files on drive C: and all .EXE files on drive 
A:, enter 

MULTIDIR C:*.BAT A:*. EXE 

You can edit MULTIDIR to suit your 
own needs. For instance, you may want to 
substitute the DIR/W option (for DIR/P) to 
produce a wide directory listing.— Jack E. 
McCoy; Deep Run, North Carolina 

The EXDS command line can hold 128 
characters, including the name of the com- 
mand. And command-line parameters 
must be separated by a space. Hence, the 
absolute maximum number of parameters 
is 63, assuming a one-character command 
name and one-character parameters. 
You’ll probably never approach that limit, 
but you might need more than the basic 
nine replaceable parameters. SHIFT dis- 
cards parameter %0 and bumps up every 
other command-line parameter one num- 
ber. %2 becomes % 1 , and so on . MULTI- 
DIR just keeps shifting until parameter % 1 
is empty, meaning it has reached the end of 
the parameter list. 


Give your batch file arguments 
multiple options 

A batch file that accepts synonyms for 
command-line arguments is nice for the 


ECHO OFF 

IF "%1”==”" GOTO ERROR 
:DIR 

DIR %1 /p 

PAUSE 

SHIFT 

IF GOTO EXIT 

GOTO DIR 
t ERROR 

ECHO SYNTAX "MULTIDIR filespecl [filespec2 [..]]" 
:EXIT 


Figure 3: The MULTIDIR. BAT file allows you to request directory listings of as manyftlespecs as 
you are able to fit on the DOS command line. 
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Carbon Copy Plus doubles your productivity— just ask our users! 


“At Fox Photo, our store employees are 
good at photo processing, not computer 
processing. That’s why we depend on 
Carbon Copy Plus. Using standard phone 
lines and modems, my staff can remotely 
troubleshoot in-store computer problems, 
download files without interrupting 
store business and collect daily produc- 
tion and quality control information 
from all 225 outlets. 

“Carbon Copy Plus, and its si.ster 
product, CCExpre.ss, let us remotely 
monitor and control the PCs at each 
store. Most importantly, they let us do 
this reliably and cost effectively from 
corporate headquarters, giving us “up- 
to-the-minute” information on each store 
and freeing our time for other projects.” 

Remote Control— and Much More! 


indispensable tool for managing a 
business. That’s because it combines so 
many features in one easy-to-use com- 
munications program: Remote program 
control, terminal emulation, back- 
ground file transfer, universal graphics 
translation, and data security to name 
Just a few. 

A Special Offer! 

Carbon Copy Plus can save you time 
and money— Just as it does everyday at 
Fox Photo. Now it can save you even 
more money. Until April 30th, a free 
copy of Checkit diagnostic software and 
Mace Vaccine (anti-virus software) will 
be included with each package of 
Carbon Copy Plus. This is a $200 
value— abwlutely free ! See your 
dealer for details. 




Steve Hendricks, and thousands like him , 
have found Carbon Copy Plus to be an 


A M^Ninie Carbon Cnpy Plus b required for each location. 

Carbon Copy Plu> and ('('Express are (mdemailis of Meridian 1VHinolo|(y. 
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user. However, if a test for an argument 
needs to occur several times in the file, 
testing for all synonyms each time can be 
tedious. 

Instead, for each set of options desig- 
nate just one as a major option. Then, at 
the beginning of the file, you could test 


whether a major option was used. If so, 
jump to the working part of the batch file. 
If a synonym was used, have the batch file 
re-call itself using the appropriate major 
option. Figure 4 shows a sample applica- 
tion.— yomes A. Luedke, Jr.; Wellesley, 
Massachusetts 


Accepting synonyms is certainly friendli- 
er than halting with a message “ERROR: 
Only X or Y are valid here. ” It’s a nice use 
of FOR to speed things along. Another 
common batch file event that could benefit 
from using this technique is testing for a 
drive letter. For example: 

FOR IN (Al Bl) DO IF (SOTO START 

FOR %«v IN (A A Al) DO IF AS At 

FOR AAv IN (b B bl) DO IF %1»1AV AS Bt 

After this test, you know that parameter 1 
contains a valid drive letter followed by a 
colon. 


Distinguish a nonexistent directory 
from one that’s mereiy empty 

Here’s a neat way to see if a directoiy actu- 
ally exists before working with it in a batch 
file. Just check the existence of the device 
name NUL in that directory. NUL always 
exists, so if there’s an error you can bet that 


ECHO OFT 

: XBACKUP.BAT — backup options example 

FOR %%V IN (F I) DO IF (tl)~(%%V) GOTO BEGIN 

FOR %%V IN (f FULL full Full) DO IF (%1)"(%%V) F 

FOR %«V IN (1 INC Inc Inc INCREMENTAL) DO IF (%1)--(«%V) I 

FOR %tv IN (incremental Incremental) DO IF (%l)=-(%%v) tS I 

GOTO ERROR 

: BEGIN 

IF («1)->(F) ECHO Start a full backup ... 

IF ( %1 ) •• ( I ) ECHO Start an incremental backup . . . 

GOTO END 
I ERROR 

ECHO You didn't choose any of the MANY possible parameters. 
SEND 


Figure 4: The batch file OPTIONS. BAT, shown above, accepts many synonyms for its command- 
tine parameters. Using this technique you could also lest for a drive letter. 
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the directory is invalid. It is also handy in 
languages for the same purpose. Try 

[if (fop«n(-\\bin\\HUL-, -r-) -- NULL)) 

for the same result in C.— Howard Urban; 
Norwalk, Connecticut 


Clever idea! I have used 
IF EXIST <directory>\».* 

before, butitdoesn'tdistinguishbetweena 
nonexistent directory and one with no 
files. The NUL device (along with AUX, 


CON, and PRN) exists regardless of direc- 
tory. If the EXIST test for NUL fails in a 
dilatory, then the directory doesn’t exist. 

EXISTDIR.BAT in Figure 5 demon- 
strates the difference between the two 
methods. Pass it a directory name as a pa- 
rameter and it reports whether the directo- 
ry is nonexistent, present but empty, or 
present with files in it. 


Share Your Secrets 

Reveal your latest DOS and systems dis- 
coveries through User-to-User, We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you submit your letter 
on-disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 1(X)16 or upload them to PC 
MagNet (to join, see the “By Modem” 
sidebar in the Productivity section). DIB 


ECHO OFF 

IF GOTO NOPARAMS 

IF NOT EXIST %1\*.* GOTO MAYBE 

ECHO The directory "Al* exists and has files in it. 

GOTO END 
: MAYBE 

IF NOT EXIST %1\NUL GOTO NOTEXIST 

ECHO The directory "tl* exists, but has no files in it. 

GOTO END 

:NOTEXIST 

ECHO The directory "tl* does not exist. 

GOTO END 
:NOPARAMS 

ECHO SYNTAX "EXISTDIR directoryname" 

:END 


Figure 5: A batch file that determines whether a directory exists. 


HOW DC«S TOUR 
DISKim^ reREOM WHEN 
CONEffHONS CHANGE? 

Things change. Tliat, we know. As your needs 
grow and diversih', you have to keep your options 
open. One operating .system, company-wide, be- 
comes two. Then three. Networking comes into the 
picture, and requirements get more and more 
demanding. 

■fliat's whvour high-performance, high-capacitv 
disk drives cjffer vou full supptirt for I’C-DO.S’', MS-IXJS* Novell* XENIX®, O.V2 UNIX* 
Macintosh* PICK and PC-MOy386"’. 

With Priam* you get fully te.sted compatibility and complete documentation to support 
any standard tiperating .system you're running now. 

And any standard you're thinking about running. Now or later. Or, for that matter, even 
the .standard you're not considering. Yet. 

With Priam you get the speed— 18 milli.second seek time — and the range, from 40 to 
330 Megabytes, internal or external, magnetic or optical — to take you wherever you need 
to go. Even if you don't know yet where that is. Even if you have to change direction. 

You also get the a.s.surance of longer, more reliable operation, with the industry's highe.st 
Mean Time Between Failure specification and warranties of up tct three ytrars. 

Call us tcxlay at 408-434-1640, Dept. 202. Ask us about the support w’e offer for the 
operating sycstems you're running. Or considering. 

.4t Comdex, .see us at Bixith 8"’0. 
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Aw . . .What the Heck! 


EXTREMELY POWERFUL 

DesignCAD 3*0 version 2.0 is as powerful 
as most CAD systems costing $5000* 
$ 1 0,000! Features like: Complex Extrusions* 
linear, scaler, and circular. Blending of Sur* 
faces. Shading, Cross Sectioning, Complex 
Sweeps and Translations, and Boolean opera- 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available ... at 
any price! Engineers, Architects and Consul- 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3-D. 



VERY EASY TO USE 

Just because DesignCAD 3-D is powerful doesn't 
mean it is difficult to use. Single keystroke con> 
mands and side-bar menus which give short direc- 
tions on how to proceed make DesignCAD 3-D a 
snap to use! While not r^uired, DesignCAD 3-0 
supports all popular digitizers and mice. 

Many of the older, n>ore cumbersome CAD systems 
require weeks of training before a user can be 
prcxJuctive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minutesi 
In a recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other ^D packages tooK up to 
twice as long to perform the same drawing and 
cost up to $5000.00! 

Still don't believe us? The goblet pictured below 
required only 16 keystrokes arKl 3 commands to 
create! The top, front side, and isometric views 
were created simultaneously. .. in less than one 
minute! 

DesignCAD 

3-D 

only $399! 


VERY LOW PRICED 

The first question asked by many people is, 
"Why is Desigr>CA0 3-0 priced so low?" The 
answer? After developing DesignCAD 3-0 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts We used the fir>est spreadsheets on 
the niarket We took employee polls Fir)ally,tn 
the great American Tradition, we said, “Aw.. . 
Whaf the Heckt Lefs see the other guys 
beat this pricer DesignCAD 3-0 version 2.0 
sells for $399. 




WHY BUY THIS ONE? 

There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performance ratia Many people 
make the serious mistake of thinking that it is neces- 
sary to spend thousands of dollars to obtain "a g<x)d 
3-D CAD system." This is not true! We talk to people 
everyday that are sadly disappointed with their 
"expensive" CAD ^sterns. Don't be one of them) 
Call us and we will send, you a complete set of 
literature aixl a free slide show demo disk. Once 
you compare DesignCAD 3-D version 2.0 with other 
CAD systems we know you will choose DesignCAD 
3-D. 




DON'T TAKE OUR WORD FOR IT 

Here is what other people have to say about Design- 
CAD 3-D: 

"After you've worked with DesignCAD, the single 
keystroke commands are simple to remember ar>d 
it becomes easy to "flick one key" to execute a com- 
mand. An extremely ergonomically designed pro- 
gram.” 

HENRY lEVET. Ltvti 6 Daifl)* AfchiMcu- N«w Orturui LA 
0«8ign*tf a 05.000 89 A nuning homa uamg DatignCAO 

"Recently I worked with a firm that builds decks. 
They purchased your product on my recommenda- 
tion. I sat down with them and in two hours they 
were very proficient in DesignCAD. Now they are 
more effective: and we can communicate ... it's 
wonderful to be able to do a block repeat 42 times 
and there are 42 2x4's to make the deck!" 

J. TURNER, ArchiMCi TAO Ltd • Tha Woodlandi. Taxu 

"Allows scientists and engineers to expend minimum 
time learning and using CAD software so that their 
time can be expended on the project at hand. It 
also allows scientists and engineers to quickly 
present to management all views of a subject (3-D)." 

DR STEVENS. NASA Soac« ScitnntV'EngtnMr 



HOW DO I GET ONE? 

DesignCAD 3-D version 2.0 is available from most retail computer stores, or you may order directly from us. 
DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world. All you 
need to run DesigrtCAD 3-D is an IBM PC Compatible and640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, plotters and digitizers. Free information and a demo diskette are available by contacting us at: 


V/American 

Small Business Computers. Inc. 


327 South Mill StroM 
Pryor, OK 74361 
918/^26-4644 
PAX: 01 -916-826-e369 
TELEX: 9102400302 
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Power user 



A simple way to avoid bypassing your error trapping in Clipper and FoxBASE programs; 
converting ASCII database files to WordPerfect merge files. 


Here’s a macro that converts 
comma-delimited ASCH database 
flies to WordPerfect merge flies 

When I switched to WordPerfect, I could 
no longer use the ASCII-delimited data 
files created by dBASE's COPY DELIM- 
ITED command for form-letter merging. 
WordPerfect uses a different format. 

In an ASCII-delimited file, fields are 
separated by commas and each record is 
terminated by a hard carriage return. Char- 
acter fields are enclosed in double quotes. 
In a WordPerfect data file, on the other 
hand, fields ate separated by a Merge R 
and each field occupies a separate line. 
Records are terminate by a Merge E that 
occupies a line of its own. 

The DBCONVRT macro shown in Fig- 
ure 1 converts ASCII-delimited files into 
the WordPerfect merge file format. 
DBCONVRT looks for all the hard returns 
and replaces them with a Merge R ( ‘R), a 
hard return, a Merge E ( *E), and another 
hard return. Next, it searches for all the 
commas and replaces them with a Merge R 
and a hard return. Finally it searches for 
the rest of the double quotes and replaces 
them with nothing. 

If the last field in the ASCII ftle is en- 
closed in double quotes, the last step above 
could leave a blank space before the last 
Merge R in that record. Thus, 
DBCONVRT goes on to replace all occur- 
rences of space-Merge R with a simple 
Merge R. 

There could also be a Ctrl-Z ( "Z) char- 
acter at the end of the ASCII file. Some 


programs, such as dBASE III+, insert this 
end-of-ftle marker at the end of ASCII 
files. The last step of the macro eliminates 
this ‘Z. DBCONVRT goes to the end of 
the file, searches backward for the last 
Merge E and hard return, and then deletes 
to the end of the page. This gets rid of any- 
thing (in this case, the ‘Z) after the final 
Merge E and hard return. 

To use DBCONVRT, load your AS- 
CII-delimited data file into WordPerfect. 
If any records take up more than one line, 
set your margins so they don't. Execute the 
macro DBCONVRT by pressing Alt-FlO 
and supplying the macro name. After- 
wards, reset the margins. Save the result- 
ing file and use it as the secondary file 
when you execute the merge (Ctrl- 
F9).— Lee Combs; Davisburg, Michigan 


Almost any database or personal infoirna- 
tion manager can export information into 
comma-delimited ASCII files. This handy 
macro makes those files immediately ac- 
cessible as WordPerfect merge files. The 
original macro was written for WordPer- 
fect 4.2, but it’s easy to fix it up for Word- 
Perfect 5.0. In WordPerfea 4.2, Shift-F9 
immediately inserts a Merge E ("E). In 
Version 5.0 you must press the E key rfter 
Shift-F9.— NeiV J. Rubenking 


You can use WordPerfect's cut-anrl- 
paste buffer as a third document 

An undocumented feature in WordPerfect, 
Version 4.2, provides an alternative way 
to save to and retrieve from the temporary 


<ctrl-ri«> 

B« 9 in nacro definition 

t>BCONVRT<CR> 

Call it DBCONVRT 

<HOB«XHpm*xOp> 

Get to the top 

<Alt-r2>H 

Find and replace without confirxi 

<CRXF2> 

Find hard returns . . . 

<r»xCRxshft-F9xCRXF2> 

. . . and replace with Merge R code, hard return. 
Merge E code and another hard return 

<H«DexHoiMXUp> 

Get to the top 

<Alt-F2>N 

Find and replace without confine 

,<F2> 

Find comas . . . 

<F9xCRxr2> 

... and replace with Merge R code followed 
by a hard return 

<RoiMXHomxup> 

Get to the top 

<Alt-F2>N 

Find and replace with confirm 

••<F2> 

Find character " ... 

<F2> 

... and replace with nothing 

<HoB*xHoin«xUp> 

Get to the top 

<Alt-r2>N 

Find and replace without confirm 

<Sp«c«xr9xF2> 

Find a space and Merge R . . . 

<F9xr2> 

. . . and replace with a Merge R 

<Hoin*xKoiMXOown> 

Get to the bottom 

<Shft-r2> 

search backwards 

<Shft-F9xCRX8hft-F2> 

Find last Merge E and hard return 

<Ctrl-PgDn>y 

Delete to end of page 

<HOMXHO>MXUp> 

Get to the top 

<ctrl-Flfl> 

End fliacro definition 


Figure 1 : The macro DBCONVRT changes a comma-deiimited ASCII fiie into a WordPerfect 
merge file. 
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Boomerang- 

A BREAKTHROUGH 
IN POWER PROTECTION 



Every day. dips and surges nf elearic 
power threaten the data you put in your 
a)mputer. an invitation to disaster. 
Introducing BOOMERANG^**, a power 
protection system that automatically saves 
your work in progress in the ev’CTt of: 

• Power failure. Mown fuse, or brownout. 


• Accidental pulling out or tripping 
tner the a)rd. 

• Forgetting to save your RA.M disk 
before turning off the switch. 

When normal power returns. BOOMERANG 
restores your data to you with a single 
command. Requires IBM® PC. XT. AT®, or 
100% a>mpatible 2S6K: internal hard disk: 
DOS 2. 1 or later. 

When you compare power protection, only 
BOOMENANG solves the whole problem: 



BooHKraiiK 

IPS 

Keystroke 

Sa«r 

Aut<>inuiall>' 
slate of wiiire svswm 

Vl> 

NO 

Only to poHit 
of last save] 

PrmkJes a hartm 
backed up RAM disk 

YtS 

SO 

Only to point 1 
of Iasi savej 

Protects aitainvi 
user error 

kPi 

NO 

Only to point i 
frf Iasi 'tavej 

Ability to oft 
appliuBoii 
and return later 

YC> 

NO 

Its 

Sever mtemipts work 

ATS 

YTS 

NO 

Increases hard disk 
life parking iK'ads 

YES 

NO 

NO 


At ^299, Boomerang pays 


for itself with the first save! 
30-day money back guarantee. 


...call your local dealer or call... 

817-540-0938 

mcR^ 

Microsync ! 

2107 W. Euless Blvd., Euless, 171 76040 


Ekmnwrsiji and Mkrosync are tradeinartci of 
Mkrosync Inc IBM and AT are registered trademarte 
of International Business Machines Corporalinii 
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save buffer. There is also a way you can 
append to the buffer. By taking advantage 
of these facilities, the buffer can become, 
in effect, a “third document.” 

To save to the buffer, block the text 
with AIt-F4, press the Save key (FIO), and 
simply press Enter when you’re asked for a 
block name. You can similarly retrieve the 
text with Shift-FlO, again pressing Enter 
when asked for a document name. Since 
these two methods use function keys only 
(no numbers), they’re handy for people 
like me who often confuse the function 
keys along the top of the keyboard with the 
number keys on the row below. 

The fact that you can append text to it 
gives the temporary buffer its real power. 
This is especi^ly useful for combining text 
from document 1 and document 2. To do 
this, start by using one of the methods de- 
scribed above to save your first piece of 
text. Then, for each additional piece of text 
you want to include in your “third docu- 
ment,” block it and then press <Ctrl- 
F4>3 (move, append). Hit Enter when 
asked for a document name. The buffered 
“third document” will grow with each 
Append and can be retrieved at any time by 
using one of the methods above. 

Note: Include a hard return or trailing 
spaces at the end of each piece of appended 
text because it will be appended exactly at 
the point where the previous text ends. 
Without hard returns or trailing spaces, 
you will soon have a very long, continuous 
piece of text in the buffer. — Paul C. Har- 
din; Champaign, Illinois 

With only one change, Mr. Hardin’s 
technique will work equally well in Word- 
Perfect 5.0. To append, you press <Ctrl- 
F4>BA rather than <Ctrl-F4>3. Note 
also that you can’t use the cut-and-paste 
block features for anything else while 
you’re accumulating text in the temporary 
buffer. If you move or copy a block, that 
block will take the place of the text in your 
“third document. ” 

When you Move or Copy text in Word- 
Perfect 5.0, you must immediately move 
the cursor to the new location for that text 
and hit Enter. If you’d rather just put the 
text into the cut-and-paste buffer for later 
retrieval, the FlO-Enter sequence does it. 
This may prove easier for users accus- 
tomed to Version 4.2. — Neil J. Rubenking 


Here’s the way to avoid accidentally 
bypassii^ your error trapping in 
Clipper and FoxBASE programs 

An often-overlooked danger in Clipper, 
FoxBASE, and similar applications that al- 
low the VALID clause as part of a GET 
statement, is that pressing the PgDn key 
completes the READ. This bypasses and 
disables all subsequent VALID clauses. 
For example: 

Q 1,0 GET firstname 

Q 2,0 GET lastname VALID lastnaine>' ' 
0 3,0 GET city VALID city>' ' 

0 4,0 GET zip VALID zip>' ' 

READ 

In the example above, you are append- 
ing new records using a series of GET 
statements followed by a READ. The pro- 
gram contains VALID clauses to make 
sure that the fields in each newly-entered 
record meet the necessary criteria for your 
file’s integrity. (In this simplified exam- 
ple, the only requirement is that you not 
leave the field blank.) If you strike PgDn 
(or Ctrl-W) in the middle of the GETs, 
however, all subsequent VALID state- 
ments will be ignored. Tbe new record is 
added to your database, but the error trap- 
ping has been defeated. 

In Clipper, the solution is to disable 
both the PgDn and Ctrl-W keys (keys 3 
and 23), using Clipper's unique SET KEY 
command. To do this, simply include the 
following in your procedure file: 

PROC nothing 

RETURN 

Then, prior to entering the new record’s 
data, issue the command 

SET KEY <expN> TO nothing 

Now when the program is running and you 
strike that key, “nothing” happens. 
— N. E. Andersen: Fargo, North Dakota 

In normal use, of course, Clipper’s unique 
SET KEY <expN> TO <procedure> 
command is used to DO something when 
that key is struck. (<expN> is the key’s 
INKEYO value, a list of which can be 
found in the manual’s Appendix G.) It’s a 
creative trick to use this facility to “DO 
nothing.” 

Remember to reenable the keys after 
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TBYITFOR 
10 DAKS 

-RETURN FOR REFUND 
IF NOT 100% PLEASED 

(Ybur only risk is cost of shippinfi.) 


At Last, Someone Got It Right... 

The Worlds Rrst Perfect Keyboard! 

Omni Key/102 

FOR XT, AT, 386 TYPE SYSTEMS 
Read what the experts say... 

*\..Ltfunetion heus on the left where God intended them... revolutionary and much needed ...Better than any 
replacement keyboard. ..duplicates the responsiveness and tactile feedback of the original IBM keyboard...A viable 
altemative to IBM^’s ofivn model. ..durable, well-designed, s^tsible and has just the rudtt feel...” 

QaryRay^PCWtek. 

“/ w€ts surprised to diacooer how {Ncwlhgate^s} keyboard increased my {mxluctivity 
My ears can tell vriten my Ongers haw misQped, and when Tm flying across the 
kq/s, my fibers get the kind of feedback th^ evidently need!’ 

K»lth Ferrefl, Compute Magazine. 

on the iNorthaate) is more ciHnfortable 
thw on any of the replacements IVe tried!’ 

Jonathan Matzkin, PC Magazine 


ONLY 


WHY 


EXCLUSIVE 

'CUck/Thctile Ped" 


WE PUT THE 

FKEYS 
ON THE LEFT 

Moe pMpft iMmotf ksybowd Oft botne wWi tfw 

F kmft t tfts Mtt Thsni wtm% thm^ mot corwwnisnl snd 
•mM ^ tfw en hand to us* tfwm. Both ftandb In 
ptoo* « eping tehool toach** Sp**d antf •ccuraqr 
tocfiiw *nd production lowa 

Northgate Designed OmnlKByl102 In Response 7b Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features Vbu'f/ Rnd Only In the OmnlKey/102 


■ Colhpatible with the IBM* enhanced 
keyboard including a Sys Rq key for 
mainframe access. 

■ The 12 F\iUy Progtammable Fiinctkm 
Keys are p^tioned on the left whoe 
everyone told us they belong for increased 
typing efficiency 

■ Exclusive Northgate CUck/lkctile touch 
using Japanese made ALPS sealed 
etec^mechankal key switches rated for 

virtually a lUetime of use. 

■Thiee-lfear UNCONDITIONAL 
WkRRANTy Anything breaks, we Tct or 
rqilacefree 

■ LED light panel for CapsLock, NumLock 
and Scrcdl Lock (IBM doesrft have tights) 

a ESC, CTRL, SHIFT, ALT keys are color 
ood^ Red, Green, Blue for WwdPerfcc t * 
users. Vertical temi^ates fit, too! 

■ Enter K^ is jumbo sized, L-shaped. 
Backspace 1^ is douUe-wktth. Both Shift 
keys are overrized for errcN'-free operatkm. 

■ CTRL, SHIFT, ALT Keys are aligned 
onleftskte. 


■ ESC key is where it belongs, next to Na 1 
on the top numeric row 

■ CTRL key is vdiere you expect to And it, 
too, next to letter A. 

■ CapsLock key is next to space bar. 

■ 9 Curser and screen control keys on 
separate pad. 

■ Fbur separate cursor arrow keys. 

■ F\il] Numeric Keypad AND WE'VE EVEN 
ADDED AN (») KEY FOR FULL 
REDUNDANCY WTTH TOP NUMERIC 
ROW. Spread sheet users and accountants 
love this feature. 

■ 12 window pendl-in strip so you can 
customize FXinction K^ notes to youiadf. 

■ Built to last with ftili metal base (mariy 
leyboards are all plastic). Omni Key/ 102 
has a soUd, 6£ Ih “sit do^ on your desk 
to stay feet' 

■ New SUm-Line ergonomic pn^ife. 

■ PcpHip bade legs adjust typing angle for 
maximum comfort 

■ 100% Novell EL^ Software Compatible. 


Now! PS/2 " Compatible! 

¥ps, ( imniKty can b»* used with IBM 1^2 mo<fc*Ls ;H). "lO.ftO. HfXINLY $ 2">.00 additional. 


BS, 1.800-526-2446 

Order yours today Hurry, Supplies may be Limited. 
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& 

Elite 

88 

286 

386 

Memory 

2S6R 

S12K 

IMeg 

Processor 

8088 

80286 

80386 

Speed 

10 MHz 

10 MHz 16 MHz 

Drive 

360K 

1.2 Meg 1.2 Meg 

Power Supply 

150W 

200W 

200W 

Keyboard 

84 

101 

101 

BIOS 

Phoenix 

Phoenix Phoenix 

Speed Options 


20MHz 25MHz 

Price 

$425 

$799 

$1699 


Networks 

NOVELL 4 User Network 

$6150 (8 User-$ 10,500) 

Everythin needed, includine a Hi>Speed 
Server & l&hemet Cards (10 Mbits/sec.). 

3 Workstations 

8086-10 MHz 
640KRAM 
Monitor 
Elh*m«l Card 



Server 

80286-20 MHz 
2 MmRAM 
40 Mm 
M onitor 
Ethamat Card 

Praa Ha r t»«wara 6 SofNwa InatallaUon, Any Configuration 
AvaJtabta. Call For Halp 


MJ 


Network Your PC’s 

Wa Hava Tha Hardwara and 
Sofiwwa to Natwork Your Existing 
Computata. 



4m ^ 

^™^ e Know Networks 

Nfd Halp Making Tha Kghi Dactaton-Call Ui. 


1-800-253-4001 ext. 16 

Fax (405) 243-2810 

Innovative Technology, LTD. 

P.O. Box 726 Elli City, OK 73648 *Sati%:tlon Quaran- 
- ' ' »ek*SNpplng3%,Tachnicaiinto..OK 

3-1966 OiaravarA/ISA/MC NO SUR- 


PRODUCTIVITY 

a POWER USER 


data entry with the command 
SET KEY <expN> TO 

FoxBASE, which substitutes the more 
limited ON KEY command for Clipper’s 
SET KEY TO, presents a more difficult 
problem. ON KEY allows only one key to 
be redefined. Thus, you can disarm PgDn 
with the command 

ON KEY=337 DO nothing 

but this still leaves Ctrl-W in force. Hope- 
fully, Fox will expand its ON KEY capa- 
bilities beyond a single key in future ver- 
sions . — Brad Stark 


Productivity Tip 

Word-counting programs are useful, but 
they are not necessary with most word pro- 
cessors. To get a quick word count, set 
your margins to give 65 characters per 
line, count the number of lines, and multi- 
ply by ten. If necessary, get the number of 
lines by multiplying the number of pages 
by the number of lines per page. For nor- 
mal text, the total will rarely be off by as 
much as 100 woitls. 


Indexing on related fields lets you 
check, analyze, and report on 
dBASE IIl/IV data 

In any relational database system, there are 
times when it would be useful to index a 
“parent” database on a field of its related 
offspring. Though the dBASE III docu- 
mentation doesn't mention this as a possi- 
bility, you can do it. 

Assume, for example, that you have a 
large parent database called SALES. DBF 
whose fields include Custid, Partit, Qty, 
and Date. Its offspring lookup file called 
CUST.DBF is indexed (and related) on the 
Custid field and includes the information 
on each customer. To obtain a list of cus- 
tomers and see what they’ve purchased, 
follow these steps: 

SELE B 

USE CUSt INDEX custid 
SELE A 
USE sales 

SET RELATION TO CUStid INTO B 
INDEX ON CUST->Najne TO slsname 


Now you will be able to display data on 
each customer directly from the transac- 
tion file . — Alfonso Balzowski; San Ra- 
mon, California 

Mr. Baizowski’s technique is extremely 
useful for reporting and analyzing any 
large transaction file that is related to a 
lookup file. Thus, for example, INDEX- 
ing on CUST->State will align all sales for 
a state-by-state report. INDEXing on 
CUST->slsmn will let you analyze how 
well each individual salesperson has per- 
formed. 

Remember that Report .FRM files and 
Label .LBL files can also access fields in 
related lookup files. Suppose you have just 
used the Balzowski indexing technique 
with an .FRM to produce a printed report 
for each salesperson. Now you need a 
mailing label for each of them. You could 
accomplish this by creating a second index 
and adding the UNIQUE keyword: IN- 
DEX UNIQUE ON CUST->slsmn. A 
.LBL file will now produce a single label 
for each salesperson in the main database. 

As a precaution, before generating a fi- 
nal output, 1 like to double-check that ev- 
ery record in the main database will find its 
match in the lookup file. Using the exam- 
ple above, I might issue the command 

COUNT FOR CUST->slsmn=" ■ TO bad 

If the memory variable, bad, is greater 
than zero, something isn't lining up and 
needs to be fixed. 

These techniques are equally useful in 
FoxBASE -i- , Clipper, or other dBASE 
clones that accept the SET RELATION 
TO command . — Brad Stark 


Share Your Power 

Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We’ll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. Please include a printed 
copy. Mail contributions to Power User, 
PC Magazine, One Park Avenue, New 
York, NY 100 16 or upload them to the PC 
MagNet (to Join, see the “By Mrxiem’’ 
sidebar in the Prrxiuctivity section) . [IS 
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See us at BOOTH 2808 

@COIIII©€WSpring'89 


April 10-13, 1989 


McCormick Place 

Chicago, Illinois 





Who is Mitac? Mitac is the only company which can offer you 
IBM/Compaq-quahty support, service and technology — without 
the “industry-standard” price. 

In case you didn’t know, Mitac has grown phenomenally in the 
past 15 years and now supports over half a million satisfied users. 
That makes us one of the top 20 manufacturers worldwide. 

Mitac’s R&D staff engineered the 
first small-footprint micros to 
offer you full expandability and 
highly integrated features over 
a year before Compaq moved 
to small-footprint design. 

And we are one of the only 


vendors to sign a cross-licensing agreement with IBM to give you 
a choice between AT and PS/2 technologies. 

In the unlikely event you need service on a Mitac machine, all our 
products are backed by a full one-year warranty, TRW service 
policy and responsive hotline technical support. 

Now that you know 

^ who Mitac is, ask your 

local dealer for complete details 
about Mitac computers — 
or call American 
Mitac Corp. at 
1-800-MITAC-U.S. 


mitac 

When reEiabiiity is a decisive factor 


Mitac’s Paragon line is distributed in the United States by Schweber Electronics, Gates/FA and Authorized Mitac Dealers and VARs. 
Canadian distribution is handled by TLS. 


IBM logo, IBM, AT and PS/2 are trademarks of International Business Machines Corp. Compaq logo and Compaq are trademarks 
of Compaq Corp. 
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8088-10 Speed i^^OK 

: sSe!: Sa -- 

. floppy P'^'^ nrive 

. 360K fV°PP> peripheral Slots 

. , HaU-Het&hr P^"P 

. 8 -need Keyboard 

• '°^f?'serrahGame ports 


pc 
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MONITORS 


Amdek 

Video 210 Monochr. Amber $ 88 
Video 410 TTL Monochrome 145 
Video 432 PS/2 Monochrome 169 
Color 632 14" VGA 640X480 359 


Color 732 PS/2 VGA 


419 


Monitor 1280 15” 1280X800 639 

Cornerstone 

SinglePage Display 899 

Magnavox 

7BM623 12” TTL Amber 79 

7CM8515 14” Comp./RGB 279 

7BM749 14” Flatsquare VGA 149 

CM8762 14" Comp./RGB 249 

9CM053 14” HiRes EGA 369 

9CM062 14” VGA Color 349 

NEC 

Multisync 2A 539 

JC-1402 Multisync 589 



ZENITH 

ZFM-1490 14” VGA 
Analog *579 

Packard Bell 

PB-1272 12” TTL Mono 
PB-1472 14” TTL 132 Col. 
PB-1422EG 14" HiRes EGA 


PB-8526MS 14” Uniscan 

$459 

Polaroid 


Palette EGA Plus 

2399 

Princeton Graphics 


UltraSync 12" VGA 

479 

Seiko Instruments 


CM- 1430 14” VGA 

639 

Taxan 


7704- Multi- Vision 14” RGB 

499 

Wyse Terminals 


WY-30, 50, 60 

Call 

MULTIFUNCTION CARDS j 


ATD'ZnckerBoard 

Color Half Card 79 

Monochrome Graphics Adapt. 79 
576K Half Card Memory 59 

AT-Primary Memory Board 99 

AST 

Six Pak Plus Board 119 

VGA Plus Adapter 389 

Hot Shot 286 Board 349 

Rampage/286 512K 399 

Boca Research 

TopHat 128K Expansion 129 

BocaRam/XT 0-2MB Board 109 

BocaRam/AT 0-4MB Board 149 

BocaRam/30 0-2MB 119 

BocaMCA Serial/Parallel 145 

Boca Multi EGA 189 

DCA 

Irma 2 3278 Board 729 

Emerald 


3XTwin Local 5251 Emul. 669 
3XMate-48 5250 w/4800Bd 1349 

Everex 

Ram 3000 Dlx. 0-3MB Bd. 89 
RAM 8000 Dlx. 0-8MB 16-Bit 289 


Micro Enh. Dbc. 800 x 600 179 

EVGA 256 Colors 1280x600 279 

3th Generation 

Logical Connection 256K 429 

Hercules 

InColor Card 199 

Graphics Card Plus 169 

VGA Card Call 

Network Card Plus 339 

Intel 

AboveBoard 2 Plus w/OK 319 
AboveBoard PS/286, 512K 419 

AboveBoard Plus, 512K 429 

AboveBoard Plus I/O 512K 579 

Inboard 386/PC 80386 CPU 729 
Inboard 386/ AT 80386 CPU 899 
Connection Coprocessor 759 
8087 PC/XT Coprocessor 95 
8087-2 PC/XT 8MHz CoP. 135 
80287-8 IBM XT 8MH2 CoP. 219 
80387-16 16MHz 80386 399 

Orchid Technology 
TinyTurbo 286 285 

RamQuest II Board 545 

ProDesigner VGA Adapter 329 
Paradise 

AutoSwitch EGA 480 Call 


Video 7 


FastWrite Video Adapter $349 

Vega Deluxe Adapter 209 

Vega VGA Adapter 279 



5th GENERATION 


Logical Connection 
512K ‘479 


STORAGE DEVICES 


Everex 

Floppy Stream 40 40MB Int. 359 
Excel Stream 40T 40MB Int 529 
Excel Stream 60 60MB Ext 979 

Iomega 

Bernoulli Box II Int 789 

Maynard 

Maynstream 60MB PS/2 Ext. Call 

Miniscribe 

8425 20MB 3V4” 40Msec 259 

3650 40MB 5W" 61Msec 349 

3053 44MB 5K” 25Msec 499 

6085 70MB 5M” 28Msec 599 

Monntain Computer 

TD-4440 40MB Int. Tape 369 

TD-8000 80MB Int. Tape 
(New) 445 

PC-TOO 

TD-4000 40MB TapeBackup 339 
Plus Development 
20MB HardCard 539 

40MB HardCard 689 

20MB/40MB Passport Call 

Seagate 

ST-225 20MB w/cont 269 

ST-238 30MB w/cont 289 

ST-251 40MB Vi Height 349 

ST-4096 80MB Full Height 579 

Sony 

314” 720K Floppy Drive 89 

Sysgen 

Bridge-File 5 Vi” External 249 

Bridge-Tape 40MB TapeBkup 499 
Omni Board Controller 79 

Smartlmage 60MB Internal 479 

QIC-File 60MB External 599 

DuraPak 15MB Removable 979 

Weltec Laptop Subsystems 
Epson 360K ^t. Floppy 199 

NEC 1.2MB Ext. Floppy 199 

Zenith 360K Ext. Floppy 199 
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For Quality Computer Products. 


ASK OUR SALES CONSULTANTS TO HELP YOU CHOOSE FROM OVER 4,000 PRODUCTS. 


COMPUTERS 


AMSTRAD 

PPC-640 Portable $849 

AST 

Premium 286 Model 80 1459 

Premium Workstations Call 

Compaq 

Desktops and Portables Call 
NEC 

MultiSpeed HD 20MB 2299 
ProSpeed 286 16MHz 80286 New 
UltraUte Laptop 9.83 MHz New 
PC-TOO 

640K 8MHz 8088 Dsktp. 589 
512K 8MHz 80286 Dsktp. 799 
512 12MHz 80286 Dsktp. 899 
20MHz 80386 Dsktp. 2699 

Sysgen 

ProSystem 12MHz w/40MB 1999 

Toshiba 

TIOOO 8088 Laptop 789 

T1200 Floppy/HD Laptops Call 
T1600 12MHz 80C286 20MB Call 

Wyse 

80286/386 Desktops Call 

80286/386 Desktops Call 

SuperSport Lptps. w/Mod. 1999 


COMMUNICATIONS 


Anchor 


1200 Baud Internal 

49 

2400 Baud Internal 

139 

2400 Baud External 

169 



HAYES 

SmaitModem 1200 Baud 
*269 


ATD-Zuckerboard 

1200 Baud Internal 60 

2400 Baud External 129 

Evcrex 

Evercom 12 1200 Baud Int. 80 

Evercom 24 + 2400 Int 149 

Evercom 24E+ 2400 Ext 199 

Hayes 

SmaitModem 2400 Baud 429 

Intel 

2400B Classic Internal 249 

PS/2 2400B Internal 279 

Mmata 

Ml 200 Facsimile 779 

Packard Bell 

2400 Baud Internal 149 

PBFAX 100 Group 111 Call 

Panasonic 

FX-89 Fax Board 699 

FX-505 Hi-Res Scanner 1049 


Practical Peripherals 

1200 Baud Internal 

$ 65 

1200 Baud Stand Alone 

109 

2400 Baud Stand Alone 

189 

Sharp 

FO-220 Facsimile Machine 

999 

FO-420 Facsimile Machine 
U.S. Robotics 

1299 

1200 Baud Direct Int 

79 

1 200 Baud Direct Ext 

99 

2400 Baud Direct Int 

159 

2400 Baud Direct Ext 

179 


Alps 

ASP- 1000 9-Pin Flatbed 

189 

Allegro 24 24-Pin Flatbed 

349 



Brother 

M-1709 240cps, 132 Col. 369 

HR-20 20cps Daisywheel 329 

HR-40 40cps Daisywheel 589 

Epson 

E,\-800 300cps. 80 Col. 369 

FX-850 264cps, 80 Col. Call 

FX-1050 264cps, 132' Col. Call 

LX-800 180cps, 80 Col. 189 

LQ-500 180cps. 24-Wire 299 

LQ-850 330cps. 24-Wire Call 

LQ-950 264cps. 24-Wire Call 

LQ-1050 330cps, 132 Col. Call 

LQ-2550 500cps, 24-Wire Call 

NEC 

P2200 Pinwriter 24-Wire 359 

P5200 Pinwriter 265cps 519 

LC-890 PostScript Laser 3295 

Okidala 

ML-182+ 180cps, 80 Col. 249 

ML-320 300cps, 80 Col. 359 

ML- 390 270cps, 24-Wire 499 

ML-393 450cps. 132 Col. 989 

Panasonic 

KX-P1180 192cps, 80 Col. 189 

KX-P1191 280cps, 80 Col. 259 


KX-Pl 124 192cps, 24-Wire 339 
KX-P1592 180cps, 132 Col. 389 
KX-P1524 24-Wire. 132 Col. 579 
KP-P4450 Laser Call 

Star Micronics 

NX- 1000 HOcps, 80 Col. 169 
NX- 1000 7-Color, 80 Col. 239 


SOFTWARE 


Aldus 

Aldus PageMaker Ver 3.0 469 

Ashton-Tale 

dBase IV 459 


MultiMate Advantage II 

Borland 

Paradox R-Database 
Quattro 
Breakthrongh 
Project Manager 3.0 
Central Point 
PC Tools Deluxe 
PC-11 Option Board 
DAC Software 
DAC-Easy Accounting 
3th Generation 
FastBack Plus 
Fox Software 
FoxBase+ Development 
Funk Software 
Allways 
Sideways 
IMSI 

OptiMouse w/Dr. Halo III 

Intuit 

Quicken 

Logictech 

C7 Mouse w/Software 
ScanMan Scanner 
Lotus Development 
Lotus 1-2-3 
Lotus Agenda 
MECA 

Managing Your Money 

Meridian Technology 

CarbonCopy Plus 5.0 

Microrim 

R:Base for Dos 2.11 

Microsoft 

Serial or Buss Mouse 
Windows 286 Ver 2.1 
MSC 

OmniMouse 

Nantucket 

Clipper (Summer 87) 
Peter Norton 
Norton Commander 
Advanced Utilities 



80 

33 

80 

189 

289 

289 

119 

119 

439 

109 

70 

49 

419 


PaperBack 

VP-Planner Plus 2.0 $119 

Peachtree 

Complete Accounting 169 

Quarterdeck 

DESQView 2.02 80 

Server Technology 

EasyLan Starter Kit 179 

Software Publishing 

1st Choice 3.0 90 

1st Publisher 2.0 80 

1st Graphics 89 

The Complete PC 

Handscan For PC 179 

Complete- Answ. Machine 259 

The Software Group 

Enable Version 2.0 399 

Traveling Software 

Lap-Link Plus 85 

WordPerfect Corp. 

WordPerfect 5.0 219 


40 

80 



Your Source for Hardware, Software & Peripherals 


In U.S.A. 


800 - 233-8950 

In Canada caU: 800-233-8949 

AU Other Areas caU: 717-327-9575 Fax call: 717-327-1217 
Educational, Governmental and Corporate Organizations 
CaU toU-6«e: 1-800-221-4283 

CMO, 101 Reighard Ave., Dept. Bl, Williamsport, PA I770I 


Over aoo.ooo satjspied customers • major credit cards accepted 


MtMHH 

BAMC 

MICPOCOMPUTEP 
MARKETING COUNCIL 

t irw CV«xt Marveteq AvdX<uv 


POLICY: Add 3% (minimum $7.00) shipping and 
handling. Larger shipments may require additional 
chaiges. Personal and company checks require 3 weeks 
to clear. For faster delivery, use your credit card or send 
cashier's check or bank money order. Credit cards are 
not charged until we ship. Pennsylvania and Maryland residents add appropriate 
sales tax. All prices are U.S.A. prices and are subject to change All items are subject 
to availability. Defective software will be replaced with the same item only. Hardware 
will be replaced or repaired at our discretion within the terms and limits of the 
manufacturer’s warranty. We cannot guarantee compatibility. All sales are final and 
returned shipments are subject to a restocking fee. We are not responsible for 
typographic or photographic errors. 
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IfoiiSne looking at something you won’t see 
anywhere else. 

Ife called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more pnxiuctive, even if you don't tow 
the first thing tout programming QB Advisor 
actually lets you eqieriment by cutting and past- 
ing us^ sample programs ri^t into your pro- 
gramming window. (My Microsoft has it Only 
Microsoft could And ife just one of the things yoifll 
learn tout new Microsoft® Quid^BASIC version 45 
for IBM® PCs and compatiblea 

Another is the st^by-step tutorial that actu- 
aUy talres you throu^ evoy st^ of programming 
by working you throu^ a complete program. 

And QB Ebqiress— the interactive way to 
learn all tout your programming environment in 
a matter of minutes— not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develcp programs with 


a minimum number of menu choices. Context- 
sensitive Help for immediate help with error 
messages and variables by simply punching a key, 
a'didangamouse.Andabuilt- 
in debugger that lets you see 
exactly what your program is 
doing as ith ^ing it 

Best of all, Microsoft Quidc- 
BASIC is padto with enou^ 
power to handle whatever prob- 
lems drove you to program- 
ming in the first place. Fact is, 
it translates your program into executable code at 
an incredible 150,(XX) lines per minute. 

Microsoft QuickBASIC verskxi 45. ft progr^ 
ming is the only way out, this is the easiest way in. 

mnacsoft 

Making it all mate sense: 



For more inioimation oaD (800) 541-1261. Customers in Canada, oaD (416) 673-7638. Outside Nwth America, call (206) 882-8661. © Copyright 1989 Microsrft Corporatioo. All tights resetMed. Microsoft 
and the Microsoft logo are registered trademarks and Making it aO make sense is a trademark of Microsaft Corporation. IBM is a registered tradonark of Iiiternatianal Business Madiines Corporation. 
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■ EDITED BY ROBERT L. HUMMEL 


Languages 



Redefining thefimction keys in GW -BASIC; avoiding a Turbo Pascal 4.0 problem with 
conditional compiling; counting words and lines in files under C. 


A program in BASICA that accesses 
all interrupts 

One of the many advantages of the new 
generation of BASIC compilers is their 
ability to call DOS and BIOS interrupts. 
Interrupts let programmers do a number of 


things that would be impossible using BA- 
SIC alone — determining the amount of 
free space that remains on a disk, for ex- 
ample. Unfortunately, BASICA and GW- 
BASIC do not provide this capability. I 
have written a general-purpose routine to 
overcome this problem and allow access to 
any of the system interrupts. 


SYSENT (Figure 1 and Figure 2) is in- 
tended to be read from data statements and 
placed into a string variable. The string can 
easily be located using VARPTR and then 
call^ when needed. Like the QuickBA- 
SIC INT86 routine, SYSINT expiects an 
incoming interrupt number and two integer 
arrays. One array contains the values to be 


CODE 

SEGMENT 

ASSUME 

CStCODE, DS:C<»E 


DEF ES: 

MOV 

ES,AX 

; otherwise set ES 


ORG 

ISBR 



NOV 

AX, [BX412| 

; Get DS in AX 






CMP 

AX,0PPPPH 

; IS it -17 

STSINT 

PROC 

PAR 



JE 

DEF DS 

; If yes, take default value 


PUSH 

BP 

Save BP - required for BASIC 


MOV 

DS,AX 

; otherwise set DS 


MOV 

BP,SP 

Get variable descriptor address 

OEP DS: 





MOV 

BX, (BP410) 

G«t address of INT no. 


NOV 

AX,SS:[BX) 

; Set AX from R£G.IN%(9) - SS still points 


MOV 

AX, (BX| 

Put interrupt nusiber in AX 



; to BASIC dataseq, even if DS doesn't 


MOV 

BX, iBP4^6 ] 

Get REC.ouT%(} descriptor 


MOV 

BX,S8:(BX42) 

t Set BX from rbg.im%(2) 


MOV 

CX,BX 

Store address in CX for now 


CALL 

IHT 

; Execute interrupt 


MOV 

BX, (BP+S] 

Get REG.IN%() descriptor 


PUSH 

BX 

; Save returned bx temporarily 


PUSH 

ES 

Save ES - required for BASIC 


MOV 

BX,S8:(BP) 

; Set BX to base R£G.OUT%() address 


PUSH 

DS 

Save DS - required for BASIC 


MOV 

SS: (BX),AX 

; Set AX in REG.OUT%(0) 


CALL 

BEGIN 

Skip past data 


POP 

SS:(BX421 

f Set BX in reg.out%( 1) 

REG OUT 

DM 

7 

(BP) pointer to R£C.ouT%(f) 


MOV 

AX,DS 

; Get DS in AX 






MOV 

SS: (0X41 2), AX 

; Set DS in REC.OUTt(6) 

IHT 

PROC 

HEAR 

Called to execute interrupt 


POP 

DS 

; Get old DS - DS now points to basic dataseg 


IHT 

0 

(BP+B) where %fe place Int nustber 


MOV 

AX,ES 

; Get returned ES in AX 


RET 


Return 


MOV 

(BX4l4),AX 

; Set ES in reg.out%<7) 

IHT 

ENDP 




POP 

ES 

; Get old ES 






MOV 

(BX44),CX 

; Set CX in reg.out«(2) 

BEGIN: 

POP 

BP 

Get base address for variables 


NOV 

|bX46|,DX 

; Set DX in reg.OUT%(3) 


MOV 

(BP43],AL 

Put interrupt nunber into this cede 


MOV 

(BX48),S1 

; Set 81 in REG.OUT%(4) 


MOV 

(BP],CX 

Store REG.OUT%(0} address 


MOV 

|bX410},DI 

; Set DZ in REG.OUT%(S} 


NOV 

CX. (BX44| 

Set CX frost REC.IN%(2) 




NOV 

OX, (BX+S) 

set DX frost REG.lNt(3) 


POP 

BP 

; Get original BP for BASIC 


MOV 

SI, (BX48| 

Set SI trom REG;IN«(4) 


RET 

6 

; Return, skipping 3 paramters 


MOV 

DI, |bX410] 

Set DZ from reg.in«(5) 

SYSINT 

ENDP 



MOV 

AX, (BX4l4i 

Put ES in AX 


ENDS 




CMP 

AX,0PFPPH 

Is it -17 


END 

SYSINT 



JE 

OEP ES 

If yes, take default value 






Figure 1 : An assembler routine to provide access to interrupts from BASICA . 


10 '.-....M. DiskInfo.Bas by Josh Mastronarde 


220 

SPC • 

REG 

OUT(AX) 

: FRC 


REG 

OUT(BX) ’sectors/clusters. 

free 

clusters 

20 DEFXNT A-S i CL8 

'SYSINT requires integers 

230 

BPS « 

REG 

OUT(CX) 

t CPO 


REG 

OUT(DX) 'bytes/sector. 

clusters/disk 


30 DIN REG.IN(7), REG.OUT(7} 

'dim register arrays 

240 

















40 AX-0:BX-l:CX«2:DX«3tSl«4:DI>S:DS°6:ES«7 

'define register elements 

250 

PRINT 

: PRINT ' 

Logical 

Disk Setup" 









Se SYSINT$ • SPACE$(116) 

'load SYSINT into a string 

260 

PRINT 








— ■ 








60 FOR X«1 TO 116 


270 

PRINT 

"Bytes per sector 

• 

BPS 









70 READ A$ : KID$ (SYSIHT$, X, 1) - CHR$< VAL( 'aH' 4 A$)) 

280 

PRINT 

"Sectors 

per 

cluster :* 

SPC 









80 NEXT 


290 

PRINT 

"Clusters per disk 

j- 

CPD 









90 ' 


300 

PRINT 

•— 















100 INPUT “Hhicb drive - <Enter> for default 

DS 

310 

PRINT 

"Total disk 

space 

* PRINT USING " 



BPS 

• SPC • 

CPD 

110 IF D$ • THEN DRIVE « 0 : GOTO 140 

'0 ■ default drive 

320 

PRINT 

"Disk free space 



; : PRINT USING " 

lltMMt 

, 

BPS 

• SPC • 

FRC 

120 IF D$ < 'A* OR DS > *Z* THEN 100 


330 

















130 DRIVE > ASC(D$> - 64 

'1 - A, 2 ■ B, etc. 

lOOC 

DATA 

55 

8B, 

EC, 

8B, 


OA 

8B, 

07, 8B 

5E, 

06, 

8D, 

C8 




140 REG.IM(AX) • 2S6 • 6H36 

'Function 36h goes in AH 

101f 

DATA 

SB 

5E, 

08, 

06, 

IE, 

E8 

05, 

00, 00 

00, 

CD, 

00, 

C3 




150 REG.INfDX) • DRIVE 

'drive nusd>er goes in OL 

1021 

DATA 

5D 

88, 

46, 

83# 

89, 

4E 

00, 

8B, 4F 

84, 

8B, 

57, 

06 




160 INT. HO ■ 4H21 

'int 21h for DOS 

103( 

DATA 

SB 

77, 

08, 

8B, 

7F, 

OA 

8B, 

47, OB 

3D, 

FF, 

FF, 

74 




170 • 


104( 

DATA 

02 

8E, 

CO, 

8B, 

87, 

0C 

3D, 

FF, FF 

78, 

02, 

8E, 

DS 




180 DEF SEG : X > VARPTR(SYSINT$) 

'get SYSINT address 

195i 

DATA 

36 

8B, 

•7r 

36, 

SB, 

5F 

82, 

E8, CC 

FF, 

53, 

8B, 

5E 




190 SYSINTI - PEEK(X4l) 4 256 • PEEK(X42) 


1061 

DATA 

00 

36, 

89, 

07, 

36, 

8F 

87, 

02, 8C 

D8, 

36, 

89, 

47 




200 CALL SYSINTI <INT. NO, R£G.IN(0), REG.OUT(0)) 

197i 

DATA 

9C 

ir, 

8C, 

C0, 

89, 

47 

9E, 

07, 89 

8F, 

04, 

89, 

57 




219 IF REC.OUT(AX) • -1 THEN PRINT "Invalid 

drive" X GOTO 109 'AX ■ FFFFh 

1080 

DATA 

06 

89, 

77, 

08, 

89 

7P 

0A, 

5D, CA 

06, 

08, 

00 






Figure 2: A BASIC demonstration that obtains the free space on a disk. 
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placed into the processor’s registers when 
the interrupt is invoked, and the other re- 
turns the register values when it has fin- 
ished. — Josh Mastronarde; South Wind- 
sor, Connecticut 

Most DOS interrupts do not require val- 
ues to be specified for DS or ES, but SYS- 
INT does provide that capability when 
needed. If DS or ES must not be altered, 
however, then assign a - 1 to the appropri- 
ate REG.1N%() array element. Tliis tells 
SYSINT that it is to use the current seg- 
ment values rather than those contained in 
the array. — Ethan Winer 


Opening the stdprn file pointer with 
Turbo C 

The example program for “Redirect the 
Printer” (Languages, January 12, 1988) is 
helpful, but it is specific to Microsoft C 
and not at all ANSI compatible. The ANSI 
Standard defines only the standard FILE 
pointers stdin, stdout, and stderr. Some 
compilers (like Microsoft C) provide defi- 


nitions for stdprn and stdaux, but Bor- 
land’s Turbo C does not. 

I have developed two different ways of 
defining stdprn with Turbo C (Figure 3 and 
Figure 4). These will work with other MS- 
DOS C compilers that do not already pro- 
vide a definition for stdprn . The same tech- 
nique can be used to define stdaux. 
— George Defenbaugh; Tulsa, Oklahoma 

A question that occurred to me is if it can 
be done this easily, why didn’t Borland go 
ahead and implement it? No matter, Mr. 
Defenbaugh found an easy way to open 
stdprn. Since the standard I/O file pointers 
are opened when a program begins, the ex- 
ample in Figure 3 simply declares stdprn as 
a pointer to FILE, and then opens it with a 
cil to fopen(). Note that the filename is 
LPTl, just like you’d use it on the DOS 
command line, and that it is opened as a 
write-only text file. 

The second example, shown in Figure 
4, performs the same function, but it uses 
fdopenO to open the DOS file descriptor 
associated wiA the default printer. 

— Richard Hale Shaw 


A simple way to count words and 
lines in files under C 

It’s often helpful to know how many words 
or lines are contained in a file. For in- 
stance, you can divide the line count for a 
file by the number of lines per page and de- 
termine how many pages are required to 
print the file. While the Unix operating 
system has a host of useful documentation- 
oriented commands, most of these are 
missing from DOS. WC.C (Figure 5) is 
modeled after its Unix counterpart that 
counts the number of lines and words in a 
text file. Since it accepts text from the stan- 
dard input, the source code doesn’t involve 
any file-handling overiiead. It counts the 
number of words and lines in the text and 
prints the results on the standard output. 

To use WC, enter 

wc < filenaune.txt 

where filename.txt is the name of the file 
whose components you wish to count. 
— Geoff Friesen; Dauphin, Manitoba, 
Canada 


/* create stdprn for Turbo C 


* version 1 

if(l (stdprn - f open ( "LPTl”, ”wt” )) ) 

*/ 

{ 

. f incIude<stdio.h> 

fprintf (Stderr, "XnUnable to open stdprn*); 


exlt(0) ; 

main( ) 

} 

{ 

£printf( Stdprn, "Stdprn is open\f*); 

FILE ‘stapm; 

) 


Figure 3: This program listing declares stdprn as a pointer to FILE and opens it with a call to fopen( ). 


/♦ create stdprn for Turbo C 
» version 2 
*/ 

tinclude<stdio.h> 

inain( ) 

{ 

FILE *stdprn; 

if(l(stdprn = fdopen(4, "wt" ) ) ) 

fprintf (stderr, "\nUned>le to open stdprn*); 
exit ( 0 ) ; 

fprintf (stdprn, "stdprn is open\f"); 

> 

Figure 4: This program uses fdopen( } to open the DOS file descriptor associated with the default printer. 


/* WC.C a ii^rdcount/linecount progran 


. 

•/ 

/* get characters from standard input */ 


while ( (character > getchar()) 

I« EOF) 

tinclude <atdio.h> /* header for getcharf) */ 

{ 


linclude <ctype.b> /* header for iaalphao */ 

if (character '\n*) 

/* if it's a Newline •/ 

■M-linecount j 

/• increnent the line count */ 

lifndef YES 

if ( tisalpha (character ) ) 

/* if not an alpha character */ 

fdefine YES 1 

in word • NO; 

/* set the in word flag •/ 

lendif 

else i7 (in word NO) 

/* else it's not alpha, */ 


{ 

/• and was in a word •/ 

flfndef NO 

in %rord « YES; 

/* reset in word flag, and */ 

fdefine NO 0 

++wordcount; 

/* increatent the wordcount •/ 

lendif 

) 

} 


nainf ) 

/• print the results */ 

( 

printf(* Nunber of words: 

tdXn", wordcount); 

int character, %rordcount, linecount, in %iord ■ NO; 

wordcount ■ linecount « 0; 

printf(* Nunber of lines: 

) 

%d\n*, linecount); 


Figure 5: Demonstrating how easy fibers are to use, WC also helps keep tabs on word and line counts. 
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“THEY USED TO SAY 
imS CRAZY” 



For years they told me I was crazy. First 1 recom- 
mended they replace those expensive word processing 
stations with PC’s. 

What happened? Secretarial productivity doubled, 
and every secretary now has a PC word processor on 
her desk. 

Then I recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after 1 recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 22C)OHS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That’s not crazy, that’s 
plain smart. 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 

□ Novell Approved Software □ XENIX compatible □ 2.2 giga- 
bytes of data on one tape O Portable, allowing one unit to serve 
many systems □ Read- After- Write □ Fbssword Protection □ 250 
Kbytes/sec Transfer Rate □ The Editor’s Choice of PC Magazine, 
PC World, InfbWorld, and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 
sheet. 



OSMawnaid Elect r onic s 

We're backing you one-hundred percent. 

460 E. Semoran Blvd., Casselberry, FL 32707 407/331-6402 
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“We need Accounting Software 
we’ll never outgrow.” 



“You need Macola. Here’s why.” 


Choosing the right accounting software 
can be a complicated process. And 
due to the time and money invested, 
this decision should be made only 
once — regardless of how much your 
business grows. 

There are plenty of reasons why you'll 
never outgrow Macola Accounting 
Software Here’s just five 


I . T j Reason 1: Flexible and 
IJH Fowerftil. In the words of 
Bra PC Magazine, Macola Aocount- 
ing Software “is at the top 
of its class ... a flexible, powerful 
system that is well suited to many 
di%rent businesses!’ 


Reason 2: Fourteen Int^rated 
Packages. It’s modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 

Accounting General Ledger — 
Accounts Receivable — Accounts Pay- 
able — Payroll — Assets/Depreciation 

Distribution Inventory Manage- 
ment — Customer Order Processing 
— Purchase Order and Receiving 


Manufacturing Bill of Material 
Processor — Material Requirements 
Planning— Master Scheduling- 
Shop Floor Control— Job Costing 
— Standard Product Routing 

Thai’s not all. There’s a Report Writer 
that allows customized reporting 
and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 

Reason 3: The best 
multi-user LAN 
compatibility. No 

other software can match 
Macola’s 15 years of mamrity in mini 
and micro Local Area Network (LAN) 
environments. Today, Macola is the 
most advanced accounting software for 
LANs. That’s why Macola earned LAN 
Magazine’s “Product of the Vfear" honor 
. . .for the second year in a row. 

Reason 4: Unparalleled Speed 
and Data Int^rity. Macola Soft- 
ware is the ^y high-end accounting 
software written in Micro Focus 
COBOL ... for maximum speed and 
data integrity. Source code is available 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and OS/2. 

Reason 5: Comprehensive 
Support. Ibll-free 800-line support 
is available fiom Macola. Or, utilize 
Macola’s nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 

These are just five reasons why you’ll 
never out^w Macola Accounting 
Software For more reasons, more 
detailed information, “live” demon- 
stration packages and an authorized 
reseller in your area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 
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SOFTWARE 
333 E. Center St. 

P.O. Box485 

Marion, Ohio 43301-0485 
614/382-5999 

Accounting Software 
You ’ll Never Outgrow. 



IBM, PS/2, OS/2 are regisiered trademarks of IBM. Micro Pocui is a registered trademark of Micro Focus Coqx PC Magazine is a puUkatloa ct Ziff Davis Cooununicaiions Ca 
LAN Magazine is a publication of lUcom Library, Inc. Macola Is a rqist^ trademark of Hacda, Inc 
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Learning lo write small utilities whose 
components can be used in more-complex 
programs is a key to becoming a master 
programmer. Filters are the building 
blocks for good C programs and the early 
versions of the many Unix system com- 
mands were simply filters like WC. To 
keep this filter small, compile it with Tur- 
bo C’s tiny memory model, and create 
WC.COM. Take these steps (using the 
command-line version of Turbo C and ig- 
noring the stack warning from the Linker): 

TCC -mt WC 

EXE2BIN WC.EXE WC.COM 

— Richard Hate Shaw 


Changing the function keys 
permanently in GW-BASIC 

The function-key assignments built into 
the GW-BASIC interpreter provide a 
handy Shortcut for entering often-used 


commands or text strings. However, most 
programmers have their own ideas about 
how these keys should be defined, and they 
inevitably end up running a small program 
to set them at the start of each session. 

Changing the key assignments perma- 
nently is actually quite easy, using DE- 
BUG to modify the GWBASIC.EXE file. 
The only slight complication is that DE- 
BUG cannot be used on an .EXE file un- 
less it is first renamed to have another ex- 
tension. Also, because the function-key 
settings are near the end of the file, DE- 
BUG’s ES register must be modified. The 
following steps illustrate the procedure. 

First, make a backup copy of your orig- 
inal GWBASIC.EXE file and put it away 
in a safe place. Then, rename your work- 
ing copy of GWBASIC.EXE to BAS 
BAK, and start DEBUG by entering DE- 
BUG BAS.BAK. Next, display the ES 
register by typing RES <Enter> alone. 
This shows the current setting of ES and 


then prompts for a new value. The new set- 
ting should be lOOOh mote than the previ- 
ous one. That is, if RES showed 1 234 you 
would enter 2234. 

Next, display the registers by issuing 
the R command and note the contents of 
the CX register. Write this value down. 
The final step is to locate the table of key 
settings and make the necessary changes. 
To do this, use DEBUG’s S command to 
search for the first string, which is LIST. 
Enter 

S ES:0 L ww 

where ww is the number that was con- 
tained in the CX register. 

DEBUG will display both a segment 
and an offset, which can then be used with 
the E command to enter the changes per- 
manently. Now enter 

D <seginent!off3et> L 0A0 

to display all of the key assignments, and 
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Prof— tonal Basie 
Progra mmin g LHirarj 

Announcing PaDBMVortlon 3,0. now with 
ovor 306 tMombly roullnM to roally kick 
QuickBASIC md BaSCOM into high gov. 
BYTE mogcnno calls PaoBaa a ^'Supar- 
Chargar for QuickBASIC''. Thouaarrda Of 
u rogr a tnmara ralv on PnoBaa lo maka thair 
Ilia aaarar and to anhanca thair programs 
with faaiuras iiko: 


^iirtTeasy wa3^ to boost 

BASIC 
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EGA. VGA or Harculas gnprac modaa. Sava 
ar^ raslora scraan srsapshots to arrays. 
EM8 mamory or fliaa. Full laalurad window- 
ing to maal the most demanding (oOa Tha 
BaoBaa systam of virtual scraans aiiowB 
you to draw full or partial scraans to 
mamory. and than snap tham on in an 
ayaPlinh. You can avan craata vllural 
scraans far larger than tha display scraan 



of t^ng a klud gy& 
raid a diractory or wcniva files? Scan svb- 
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or artginaartng. Compiei varisPiaa. teal and 
; eompiax mairtcaa. real and complax irlgo- 
norrwtnc and hyperbolic funciiont and thair 
, invarsea, tolution of linear aguationr In- 
' lagration. diffaranilal aquatlona, real 
Fourier transfoima arid many other uaaful 
routines are provided. 

For years Fortran haa Oaan tha lartguaga Of 
ehoica for scia.''tiflc and engineering ap- 
plications. but It lacka many of llta useful 
teaturaa ol QuickBASIC. PaoMsTM eon- 
ivna moat of tha Fortran mathamattcaf and 
numanc functions and allows lo aaaity 
iranslsls Fortran coda lo BASIC or wrtia 
tiaw ptogrwna in BASIC whUa rataming For- 
tran's numarlcal prowaaa. 

Tha PeoBU'ni mariual la ovar 200 pages 
arid providsa a comptaia description ol 
each routina. including any algorithm and 
the mathamallcal formula the routine uses, 
shown In alartdarO noteiion. For Quick- 
BASIC 4 and BASCOM 6 only. Jest 


RioBas.. 

T(X)lKiT 

Tha ToosJCrr is a collaction ol asaenibly 
wid BASIC modules that use the PaoBaa 
library to save you a««n more hours of grunt 
work. Why spend hundreds of hours ra- 
invanllnc tha wheel whan you can juai plug 
In Taas.RTr modules like: 
a Menu Oanarators 
a FMt B-ma Indexing 
a MfnI sdftar wtM word-arrsp 
a Patch .EXE Mas 
a Ptofactad storage sraaa 
a JuBan data toulinaa 
Tha TooUdralso ineKidaa dock, catandar. 
windowing, BCD rriith roulinas and much 
more, compiaia with BASIC aourca coda 
and a comprahanatva manual. The PbdBab 
T ooxXiradda capabililias and helps con- 
serve your moat vaiusbla aasat of Ml— lima! 
ROQuiras PeoBAS Jwtt MBOOf 


TeleComm IoolKtt 

Tha PeoBaa TwieComs ToosXrr la a col- 
laction ol high-laval communications 
modules ihal you plug into your coda to pio- 
vida popular mo Iran^ ptolocole. tarmirW 
amulailona. login ocripts and baud ralaa up 
to 115.200 baud. You 

e Ymedom feingla and bat ch) 
a CRC-16 and Cha^um 
e vru. VTloe. AMSI BBB ate. 
e Aula Dialer i dels base 


Why uaa clumsy SHELLS 1. . 

lamUrval programs whan you can plug 
)ust tha communicaiiona routines you 
need into your coda? imptomani lust 
the teaturaa and commands you want 
Raquiraa PmSaa. Vuai S7S.Mf 


impiaia 


PeoBaa give. ... - — , — 
biaztngty last Ilia roullnaa Read or wnia 
huge cKunka ol data at a clip, with Ilia lock- 
ing and error handling so that you can 


sarvicea including handy string, data, tii 


directory and array manipulailon. string, 
screen and data compraasion. full mouse 
support, valuable aguipmant arid input 
routines arid laatar rapiacamanis tor most 
BASIC commands 

Whether you are a profassiorial or a novtca. 
PeoBeawiil boost your BASIC m ways you 
never dreami posaibw PaoBae allows pro- 
lassionals to saws lima and work and lais 
nonces write profaaaionst-quality progr» n s 
Quickly arid aaaily. Altar all. how much is 
a law hundred hours Of your lima raalty 
worth? 

For all varalohs ol QuickBASIC and 
BASCOM including BASCOM 60 for OSQ 
. Just tmoof 


ProRe 


lEFtu 

On-Line Help 
For ProBab 

PeoRcr provides pop-up help for the 
toulinaa in PeoBas and la an extension of 
tha OuickSAStC programming arwirotimani 
Firtd help on ariy roulina wilh a few key- 
strokes or mouse clicks Pop-up an ASCII 
Chart, calculator, scan coda module, box 
diagram, your own help information or 
almost any DOS program via a hot-key 
Juai *Sa.O0f 




I ireata acraatta Ilka a 

word procaaaor traats taxi lo provida com- 
Plata control ovar characlars, colors, and 
placamant. Daaign input tcraans with up lo 
130 Iraida and 19 pra-dafinad and 2 uaar- 
dafinad maaka. Uaa PaoBaa or tha includ- 
ed BASIC/AaaemWer subrouunat 10 accaaa 
tha acraana. No kiudgy coda ganarMors 
haral Cornea xrtlh subroutina aourca. axiarv 
Siva orMina help, and s 266 page manual 
Jmt tM.MI 


H6MMERLY 

CX^iilPUTER SERVICES. INC 

9309 JA S M9 C COURT a LAURa. lO 2070? 

(800) 343-7484 

iKTL ohoem ooiiasMtaiFAX. ooii rsset*? 


aasK tascow ucntoncew 
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then you should type the following 
E <seginent:offset> 

to enter the changes for the appropriate 
keys. — L. E. Reilly; Houston. Texas 

For each of the ten function-key assign- 
ments, memory has been reserved for up to 
15 characters plus a terminating CHR$(0) 
byte. Because GW-BASIC uses a special 
niarker to indicate where the string ends, it 
is possible to create commands longer than 
the usual limit of 15 characters. However, 
any characters beyond 15 will extend into 
the assignment for the next key. If that key 
is pressed, then only the trailing portion of 
the previous string will be used.— Ethan 
Winer 


A problem with conditional 
compilation in Turbo Pascal 4.0 and 
how to avoid it 

If you’re trying to write code that will com- 
pile correctly under both Turbo Pascal 4.0 
and Turbo Pascal 5.0, you can usually get 
around most of the differences by using 
conditional compilation direc- 
tives— {SIFDEF Ver40}, {SIFDEF 
VerSO}, and so on. Unfortunately, there’s 
one big snimbling block posed by Turbo 
Pascal 4.0. It generates an error when it 
sees an unknown compiler directive, even 
if it is in a block of code that won’t be com- 
piled. For example, 

{$IFNDEF Ver40} 

{$A-} 

{$ENDIF} 

would produce an error at the line contain- 
ing the unknown Turbo Pascal 5.0 direc- 
tive {$A-}. 

The only way to get around this is to put 
the {$A-} in an include fde, say AMINUS 
.INC, and change the {$A-} above to {$1 
AMINUS. INC}. (Interesting side note; 
Turbo Pascal 4.0 handles statements like 
{SIFOPT AT-} correctly.)— Brian Foley; 
Scotts Valley, California 

Conditional compilation makes it easy to 
generate and maintain different versions of 
your programs. The compiler itself sup- 
plies some conditional symbols — ^for ex- 
ample, Ver40 or Ver50 for Versions 4.0 


and 5.0, CPU86 and MSDOS for all cur- 
rent versions, and CPU87 if an 80x87 
math chip is present at compile time. You 
define your own symbols either by insert- 
ing a {SDEFINE symbol} in the program 

■ Conditional compiling 
makes it easy to generate 
and maintain different 
versions of programs. 

code, by specifying the ID option on the 
TPC command line, or by selecting Op- 
tions/Compiler/Conditional defines in the 
integrated environment. 

Regardless of what kind of conditional 
symbol you use, Turbo Pascal 4.0 will 
stumble on an invalid compiler directive 
even if it’s in a block of code that’s not be- 
ing compiled. Version 5.0 doesn’t have 
this problem, fortunately. — Neil J. Ru- 
benking 


In Turbo Pascal, Versions 4.0 and 
5.0, sometunes 0.0 is negative! 

I have found that Turbo Pascal 4.0 has a 
bug in its floating-point routines when us- 
ing the types DOUBLE and EXTENDED. 
When a number is made negative by sub- 
tracting, for example, 

Y := -Y; 

and the result just happens to be 0.0, Turbo 
Pascal 4.0 will print a negative sign in 
front of the 0. 

To solve this problem I wrote a little 
routine that I call every time 1 write double 
or extended values. 

IF Y = 0.0 THEN Y := 0.0; 

By assigning Y to be 0.0, the variable is 
initialized to zero with the sign bit re- 
set. — K. F. Wong; Edmonton, Alberta, 
Canada 

This behavior seems odd, but it’s exactly 
what’s specified in the “Inside Turbo Pas- 
cal” chapter of the manual. In the descrip- 
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FINALLY! 


EASYFLOW 

An on-screen flowchart processor that knows about flowcharts ■ not just 
/i another ‘ ‘screen draw" program that makes you do most of the work. 
EasyFlowIs a powerful lull-screen graphics program dedicated to flowcharts 
and organization charts. With It you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 

>■ Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

>■ Fast: Written In assembly language lor speed. 

^ large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? fxsr/ioivautomabcally breaks the chart up & prints It In page size pieces. 
Standard: All standard flowcharting shapes Included. Custom shapes can be ordered. 

► User friendly: Don't take our word for It. PC Magazine says "EasyFlow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". [March 10th 1987 issue, page 278.] 

► Mouse: Optional but fully supported. 

>■ It prints: On most popular matrix printers Including IBM. Epson, Toshiba. HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

► It works: We are contractually prevented from mentioning the name of the "big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow 

>■ Rush delivery: Order by noon today (eastern time) and you'll have It tomorrow. 
Rush delivery charge Is $10.50 (Instead of $2.00) and is available only to 
continental USA and Canada. 

»■ Documented: 100 page manual plus over 150 screens of context sensitive help. 
EASvFLOWworks on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct tor only $149.95 -t- $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 

Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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tion of the Single, Double, and Extended 
types, you’ll find a line that says 

if e > 0 and f ■ 0, then v ■ (-1)8 • 0. 

That is to say, if the exponent is zero and 
the significand is zero, the number is plus 
or minus 0,0, depending on the sign bit. 
The definition for the Real type is quite dif- 
ferent — in a 6-byte Real number, if the ex- 
ponent is zero, the number is 0.0. 

This won’t affect your program logic, 
because in comparison tests zero and mi- 
nus zero are equal. But it can be awkward 
to have your program display minus zero 
on the screen. 

Turbo Pascal 5.0 users can see the dif- 
ference between a variable that displays as 
0.0 and one that displays as -0,0. Bring 
up the Evaluate window by pressing Ctrl- 
F4 and enter the variable name followed 
by ,m. The m format specifier causes the 
variable to be displayed as individual 
memory bytes. A 0.0 variable will show as 
all zeros, while the last byte of a -0.0 
variable will be 80 hex because the sign bit 
is set. — Neil J. Rubenking 


Productivity Tip 

Some old PCs will crash if you invoke an 
uninitialized interrupt — for example, 
when checking for a mouse that hasn’t 
been installed. One solution is to examine 
the intemipt vector in low memory first. 
Note that the 5 1 refers to interrupt 5 1 h. For 
example, 

Xor AX, AX 
MOV ES,AX 

cmp Word Ptr ES:(51*4],0 
Je Notinstalled 


Speak Your Language 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers . We’ 11 pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on-disk. Please in- 
clude a printed copy. Mail contributions to 
Languages, PC Magazine, One Park Ave- 
nue, New York, NY 10016 or upload them 
to PC MagNet (to join, see the "By Mo- 
dem" sidebar in the Productivity sec- 
tion). GB 
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NORTHGATE 

Created... 






From top to bottom: 
Elegance Model tOOO, .( 
20 and 25 MHz; 
Elegance Model 2000, ,< 
20 and 25 MHz; 
'Elegance Model 3000 1 
25MHz 
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The Dictionary Defines "ELEGANCE” as: 
"Beauty of Style... Scientific Precision” 



A Ibtally New Lineup of Five 
SOBSbOlass SuperMicro Computers 
Redeffning the Standards For ftower Computing 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate's all-new Elegance Series is for you— 
AT PLEASINGLY mar suspiciously, LOW PRICES! 


FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 
1.2 GIGABYTES OF SCREAMING- 
FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 
AND CABINETRY LIKE 
YOU'VE NEVER SEEN BEFORE. 
SIMPLY... 


■ At the top of the line— the Elegance 
3000. It's housed in a deluxe floor- 
standing cabinet with space for to— Yes 
iO— half-height storage devices, with a 
tinker-proof locking, full-length front door 
panel. 250watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements 

lust try filling the drive slots. Northgate 
gives you both 1.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSI with 17MS 
speed to dual 600MB SCSI or ESDI drives 
for a maximum capacity of 1.2 gigabytes. 
Plenty of space left over for more 
floppies, optica] drive, tape backup, etc. 

■ Inside lives the lightning! The 16 
megabyte capacity motherboard is hyper- 
enhanced with 256 Kbytes of 30 
nanosecond cache. But it's not just a read 
cache as with most systems. Our 
engineers have added a writeback 
algorhythm that adds another boost to 
the already scorching processor power. 

Re-calculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And If you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system. Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing It for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include Ib-Bit VGA displays, tape 
backups to 150MB. a huge range of hand 
drives, network software and hardware, 
laser printers , just call. 

Yes, Elegance Systems are not for 
everyone Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 family includes 
our PC Magazine. Editor's Choice 286/12 
and both 16 and 20MHz complete 
systems. Northgate’s entry level 386 
system is our l6MHz selling for just $2699. 

Whatever your computer needs, you’re 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff. Northgate is truly ‘The New 
Leader in StateOf'The^rt Power 
Computing." 



A 


Elegance Systems prices for 20MHz complete systems start at $4,699. 
For 25MHz systems, prices start at $5,299. 


PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING 


1 - 800 - 548-1993 


NORTHGATE COMPUTER SYSTEMS, INC. 

13895 Industrial Park Blvd., Suite 110 
Plymouth, Minnesota 55441 
From Foreigr^ Countries call: 

Corporate Headquarters (612) 553-0111 • FAX (612) 553-1695 


HOURS M-F 7am-8prTi CST. Sat. 9am-3pni CST 

New Canada Toll-Free Order Hotline: 1-800-338-8383 

FINANaNC: Use the Northgate "BIgN" revolving credit card instead of tying up Visa or MC credit. Minions in financing available, easy 
to qualify OR Lease a Northgate with up to five-year terms. Ideal when cash flow 1$ Important Phone lor details. 

For corporate and institutkmai sales in Texas. Louisiana and Oklahoma, call (5121 343-7591. Nortiigate. Elegance, and OmnlKey are trade- 
marks of Northgate Computer Systems. Inc All other products are trademarks or re0stered tradenames of their respeaive companies. 
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PC EXCHANGE PROGRAMMER'S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx TYansJates dBASE Applications to C 


You dBAS^TM programmers know whai 
an expressive and readable language 
dBA^ IS. It 's a very comfortable devel- 
opment environment But the price IS de- 
based performance Even compiled 
dBASE doesnl offer the speed that some 
users require these days Itiekindof 
speed offered by software written in the 
C language answer is dBxTM. 

dBx translates dBASE to C It offers you 
a ma)or competitive advantage over the 
next dBASE programmer Keep writing 
in dBASE l^e every application all the 
way to completion Then use dBx to 
translate them top to bottom to C 


Other advantages C is portable, even 
to other operating systems like UNIX/ 
XenixTW Tb the Maanto^ or Amiga 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has Its own file manager for single 
user, but links to maiorCfde managers— 
C'tree and dBC— for compatibility with 
dBASE files or multi-user support We 
have everything you'll need, including 
good advice. 

list Ours 

dBx SSSO $419 

with Library Source $950 $72S 

Call for Full Source Pricing 


BRlEF/dBRIEF 

TTie Power Emriroiunent for dBASE Programming 


Many worthy ual ity products supply 
needs that dBASE*’s programming lan- 
guage doesn’t— dUTlLTM. dFLOWTM 
and a host of others lYouble is. you have 
to use them separately, then combine 
theu output into your dBASE program 

files, 

No longer dBRIEFTM, written in 
BRIEF'S macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
til and III Plus programming domain. 
Usmg BRIEF'S underlying shell capabili- 
ties and Its own interfaces. dBRIFF can 
run external utility libraries, plus dBASE 
Itself, and link to the ClipperTM. 
Foxbase+TW and Ouick^ver ccxnpilers, 
all with dBRIEF still loaded and running 
the show It can do what BRIEF already 
does plus 


• Conveit a screen layout into dBASE 
code for interactive data entry 

• Display dBASE file structures in 
windows, a great converuence alongside 
your program files 

• Expa^ keystrokes into full dBASE 
statements. 

• Indent automatKnally for clegx: 
display 

• Create databases, index files, invoke 
Aditon-Thte’s dFORMATTM and 
dCONVERTTM, draw lines aixi boxes 

'Simply marvelous programming en- 
vironment for writing and editing dBASE 
programs ". PC Magazine. 7/86 Source 
code included! 

Requires BRIEF 1 32 or later and 384k. 
512k to run dBASE within dBRIEF; 64CSc 
and harddisk recommended 
BRIEF/ dBRIEF list $275 Ours caU 


FOXBASE -t-2.10 

The Fastest, Most Powerful, dBASE Compatible 
Database Management System, NOW! 


New. FOXBASE +2.10 is faster, and more 
powerful than dBASE IV and it 's avail 
able NOW' FOXBASE +2 0 is already a 
PC Magazine Editor s Choice and has 
received an unbelievable 9 2 rating from 
Infoworld FOXBASE + 2 1 has new 
features such as built -in support for pull- 
down and pop-up menus, a new screen 
painter to aeate custom input screens, a 
new advanced automatic applications 
generator to wine programs (or you auto 
matically, a new user interface desKjned 
to allow both (usi time and experienced 
users to handle most database options 
effortlessly and, much, much more 
plus. Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
program without modification Foxbase 
fully .supports commands like Browse, 
Edit, AppeiKf. Create, Modify, Report, 
and Modify Label, even in the middle of 
a compiled program' Foxbase supports 
EMS memory and local area networks 



list 

Ours 

FoxBase ♦Version 2 10 

$396 

$247 

Unlimited Runiime 

$500 

$333 

FoxBasf- ‘Multi Uspf (LAN) 

$595 

$397 

Unlimited Runtimo 

$700 

$467 

FoxBase ‘/SBG 

$595 

$397 

Unlimited Runtune 

$500 

$333 

FoxBase ♦Macintosh 

$395 

$263 

Unlimited Runtime 

$300 

$201 


NOVELL: BTRIEVE, XOL, XTRIEVE 


Sophisticated Tools Essential 
For Fast Database Handling 

Btneve is a library of subroutines that 
allows the programmer to build a data- 
base application using any language It 
takes complete charge of all file creation, 
indexing, reading, writing, insertion, 
deletion, forward and backward search- 
ing Its balanced tree indexing scheme 
finds any key in a million in less than 4 
accesses Itiat sfad! 

Btneve is multi-lingual also It includes 
more than 20 language interfaces (includ- 
ing C. BASIC, PASCAL. FORTRAN) 
However if it turns out that you are uang 
something a little unusual, worry not. The 
manual includes a chapter on how to 
write a language interface to Btneve 

Btneve 's vital statistics are equally im- 
pressive niesmayhaveupto24indexes. 
fixed reccQ-d length to 4090 characters; 
variable length to 64K. indexes to 255 
characters, files of 4 billion bytes Net- 
work support includes Novell. 3-COM. 
IBM PC NET, Software Link's Multilmk 
and many others 

XOL IS a relational database manage- 
ment system designed e^^ecnally for pro- 
grammers. Imagine being able to access 
your database with the ease of SOL 
(Structured Ouery Languid) statements 
and still having power to process that 
data right down to the byte level 

Ihink about your applications A targe 
part of youi software development e^ort 
IS probably devoted to managing data 
stored in files on disk. Hours spent writ- 
inq lines of code to search and store data 


records could have been used to pro- 
gram more important parts of your appli- 
cation. Why not let XQL do it for you 
XOL will increase your programming 
productivity and let you focus on building 
better applications 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
chassis No limit on the nurnber of 
records per file Max file size is 4 giga- 
bytes. Max record size ec^uals 4K, Max 
indexes per file is 24. The one version 
works for single or multiuser systems, 
DOS Vei 30 or greater All languages 
are supported 

Xirieve is the final ingredient in the 
Novell programming reape. It is a menu 
driven, data retrieval system, that allows 
you to cruickly find information and dis- 
play reports System developers can 
ea^y customize Xtneve to cii^lay C3xn- 
mand menus, help files, and error mes- 
sages in the Engli^ ^k^ by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quckly recognize, 
making Xtneve an easy prcxlucrt to use 
and understand 

Report Option for printing cmsiomized 
reports, form letters, mailing labels & 



List 

Ours 

Btneve 

$245 

$175 

Btneve/N 

$595 

$445 

XQL 

$795 

$595 

Xtneve 

$245 

$220 

Xtneve/N 

$595 

$459 

Report Option 

$145 

$128 

Report C^ion/N 

$345 

$268 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


For senous applications stick to the tools 
that stick to the standards Not the least of 
reascms why GSSTM has emerged as the 
pre-eminent graphics toolmaker is that it 
has always ccwiformed to ANSI standards 
At the heart of the system is the CGI 
standard Development Tbolkn It has all 
language interfaces and device drivers 
for keyboards, mice, loysbcks, tablets, 
printers, plotters, cameras The dnvers 
completely insulate ycxir application 
from concern for device idiosyncn:acy 
CSSKemelTM conforms to ANSI's GKS 


2b and has all its drivers and language 
bindings Macn'o level tools to draw, color, 
segment, transform, store and recreate 
an object. The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recnreahon on various devices 
Quality software'’ IBM thinks so They 


seU G^ under their own label 

Royalties 

Needs 2S6k 

List 

Ours 

CGI Dvlpmeni Tbolkit 

$495 

$375 

Kernel Systwn 

$495 

$375 

Kernel for IBM RT 

$795 

$645 

Metafile Interpreter 

$295 

$235 


CLIPPER $449 

RjtrR RELATIONA L 9Q 

REPORT WRITER M’XUW 


MICROSOFT LANGUAGES 

Powerhil bnplementations Of The Most Popular 
Programming Languages nonary concept m BASIC programming 


Microsoft C 5.0. The flagship of the 
Microsoft line runs up to 30 percent faster 
than Its predecessor Its new c^iumization 
features deliver untoucdiable execution 
^leeds, 100 new additional library 
routines. 

Microsoft Mac7oASSEIMBL£R 5.0. If 
you ever wanted to take on the challenge 
of assembly, here's your opporturuty 
"MASM" 5 0 IS a lot easier to use. h^ 
completely revised documentation, and a 
new "Mixed Language" programming 
guide that gives you step by step nsiruc- 
txms for linking your assembly ccxle with 
other Microsoft languages 
Microsoft QuickBASIC 4.0 is a revolu- 


Ii allows you to run, eds. debug, and run 
again Our friends at Microsoft have elim- 
inated the dreaded compile step When- 
ever you edit your code OB4 auKxna- 
tically incorporates your changes, so that 
It can run a program of 150.000 lines m 
less than a minute 

Each member of this language family 
includes (he renowned debugger 
CODEVIEW 



List 

Ours 

Microsoft C 

Microsoft Macro- 

$450 

$295 

ASSEMBLER 

$150 

$109 

Microsoft OuKkBASIC 

$ 99 

$ 66 

Microsoft FORTRAN 

$450 

$295 


MORE PROGRAMMING 
TOOLS FOR... 
dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo '88. 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data. ..and many more. 

Call or write for prices and 
information. 


HANSON & CONNORS ^ f il f 

PC EXCHANGE"* 1-800-DIAL-PCX 


30 DAY 

MONCYBACK 

GUARANTEE 


Overnight SofTwARE OeiivERY i . 

• Formerly PC EXPPES:. 

£ 


(That's 1-800-342-5T29) 
MpfK 9 S $ubf«cl (0 chin9e 
Oef'verir suftfwf fo aradafN/ffy 


7ZeL PLAZA 
SPRING VALLEY. NY 
10977 


PHORi (9141426 2400 

FAX (9141426-2600 

HLEX 667902 (SOFT comm NYKt 
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Changing a program using DEBUG can be tricky; RECORDER lets you optimize RAMdisk 
usage; gaining a more versatile AUTOEXEC.BAT file with a special batch utility. 


Optimizations and tradeoffs when 
using LIM and extended memory 

Could you advise me how best to set up 
memory on my Zenith Z-248 Advanced 
PC (an AT compatible) for a wide variety 
of software? Some programs, such as 
WordPerfect 5.0, can use LIM expanded 
memory but are not recommended for use 
with a RAMdrive. Others, such as Word- 
Petfect Library 2.0, can use either expand- 
ed memory or a RAMdrive. 

I've got 1 .5MB of LIM and would like 
to set up my AUTOEXEC.BAT file to 
cover most situations and programs. What 
are the advantages and disadvantages of 
using and mixing BUFFERS, FAST- 
OPEN, VDISK, caching software, and 
LIM memory? Would your answer be dif- 
ferent for a computer with 2.1MB of ex- 
tended memory and no LIM memory? 
— Craig L. Carver; Barstow, California 

It’s easy to see why you’re confused. 
There are a lot of options in configuring a 
PC and no clear-cut rules for doing so. I’ll 
present a few basic guidelines that should 
help you. 

Keeping the most recently used disk 
data in an area of memory known as a buff- 
er can speed up apparent disk perform- 
ance. This is because many program oper- 
ations access the same area of the disk 
repeatedly. By first checking the buffer for 
the requested data, an unnecessary disk 
read can be avoided. The DOS BUFFERS 
statement (in your CONFIG.SYS file) tells 
DOS how many buffers to allocate when 


you boot your computer. If you specify too 
few buffers, program performance will 
suffer. Specify too many buffers, howev- 
er, and the time spent searching them all 
can add up to more than the time it would 
take to read from the disk . A good compro- 
mise is BUFFERS =20. 

A disk cache program is a very smart 
form of buffer. It performs basically the 
same service: keeping recently used disk 
data in memory for faster accesses. A disk 
cache executes faster when using expand- 
ed memory on a LIM memory board than 
when using extended memory (as IBM- 
CACHE does), but any cache is better than 
none. Unlike with buffers, using a larger 
disk cache will always improve perform- 
ance. If you have the memory, allocate 
1 MB for a cache . When using a disk cache 
program, searching the DOS buffets actu- 
ally slows you down, so set BUF- 
FERS=3. 

A typical RAMdisk can speed up disk 


■ While all computers can 
accept expanded (LIM) 
memory, only computers 
with an 80286 or 80386 
CPU can have extended 
memory. 


operations by a factor of 100 and greatly 
increase program performance. This is es- 
pecially true for large application pro- 
grams that use overlays that must be load- 
ed and reloaded from disk. Some 
programs, however, can use LIM memory 
directly to store their overlays. 

Assume that all LIM memory is used to 
create a RAMdisk that will hold the entire 
WordPerfect program file, WP.EXE. 
When the program is executed, it will load 
and access overlays from the RAMdisk 
very quickly. But since enough LIM exist- 
ed to hold the entire WP.EXE file on the 
RAMdisk, if the RAMdisk had not occu- 
pied the LIM memory, the WP.EXE pro- 
gram would have simply loaded in its en- 
tirety. Accessing overlays directly in LIM 
is faster than loading them from a LIM 
RAMdisk. So, if you have a small amount 
of LIM, it is better to let programs use it di- 
rectly than it is to create a RAMdisk. 

While all computers can accept ex- 
panded (LIM) memory, only computers 
with an 80286 or 80386 CPU can have ex- 
tended memory. Under DOS, this type of 
memory can be used by a RAMdisk (such 
as VDISK) and a disk cache (such as IBM- 
CACHE). If you have only extended 
memory, it would be better used for disk 
caching. 


Nine RAM chips are used to store 8 
bits of data and 1 bit of parity 

Recently, when adding RAM chips to my 
computer, I noticed that each bank con- 
tains 9 sockets for 64-kilobit chips. Since 
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Windows 286 Users 


PRODUCTIVITY 


Cut Your Print Time 
in Haiti 


With 
Windows 
Spooler 
3.8 minutes 



PageMaker Publktation to an HP LaserJet II. 


LasepTORQ 

The Printing Acceierator 


"The tjesi print buffer for laser printers 
...lean, fast, and indispensable" 

— KUtagazIneVBS 

“The Ijesi print spooler for IBM PC’s” 

— Ftfsonal Pausing 11/88 

"I highly recommend you get 
LaserTORQ... It is ttulstatidino ! No 
laser printer should be without it" 

— Compater Shopper 11/88 


Stop Waiting For Your Printer! 

Whenever you prim from a Windows 
286 application, you're waiting much 
too long. Don’t waste your time! Get 
LaserTORQ — the lightning fast 
replacement for the Windows spooler 
that dramatically speeds up your 
printing > each and every lime you print. 

Unconditional Guarantee 

At only $99. LaserTORQ pays for itself 
fast. And it comes with a 30-day money- 
back guarantee, toll-free technical 
support, and free two-day shipping. 

Try it at no risk. You have nothing to 
lose but wasted lime. 

Call now: 

800-346-1353 

in Calilornia call 415-843-2234 


LaserTools 


“The Printing Enhancement People" 

LaserTools'" Corporation 
5900 Hollis Street. Emeiyville, CalHornia 94608 


■ PC TUTOR 


each chip contributes I bit for every byte in 
64K of bytes, 8 chips would seem suffi- 
cient. What is the ninth chip fotl— Mi- 
chael Matthews; Trumbull, Connecticut 

You’re correct. Only 8 chips are needed 
to contain the 8 bits that make up a byte. 
The ninth chip is used to store an extra bit, 
called the parity bit, for each byte. The 
parity bit is used by the memory hardware 
to perform a parity check, which is a cmde 
chrak of memory integrity. 

Parity is set when writing data to mem- 
ory . The hardware counts the number of 1 s 
in the byte and sets the parity bit to either 0 
or 1 to make the total number of Is even. 
This is known as even parity. (Odd parity 
would set the parity bit to make the total 
number of Is odd.) When the data is read 
from memory, the parity is recalculated 
and compared with the stored value. If it’s 
not the same, a parity error is generated, 
and the computer is lifted. 

For an additional, more-in-depth dis- 
cussion of parity checking and memory, 
see the July 1988 PC Lab Notes “Instant 
Speedup for Your PC. ’ ’ 


Changiiig a memory-resident 
program’s hotkey is not simple 

I use a lot of memory-resident utility pro- 
grams. Often, the hotkey of one program 
will conflict with anothers. If I have a lim- 
ited knowledge of assembly code and no 
access to the source code of the program, is 
it possible to use DEBUG to search for and 
change the hotkey?— /?ay Stroud; Oklaho- 
ma City, Oklahoma 

Changing a program using DEBUG is a 
tricky process. It takes a thorough knowl- 
edge of exactly what the program is doing. 
And if you don’t know where to make the 
changes, the procedure becomes a little 
like looking for a needle in a haystack. It’s 
impractical to give a step-by-step proce- 
dure, since every case is different. But, if 
you are not the type that is easily intimidat- 
ed, here are the general guidelines you will 
need. 

First, you should load the memory-resi- 
dent program. Then, using DEBUG, see 
where the vector for interrupt 9 (the key- 
board interrupt) is pointing. Chances ate it 


will he pointing to the newly loaded pro- 
gram. Then start to examine the instruc- 
tions at that memory location until you see 
the program access the keyboard I/O port 
and check for a keyboard scan code. ITien 
patch it! 

Depending on the way the program is 
written, this process can take anywhere 
from S minutes to all night. Remember to 
keep a copy of the original program in case 
you make a mistake. 


Optimizing RAMdisk usage is a 
snap using the PC Magazine utility 
RECORDER 

I try to mn applications from a RAMdisk 
to speed up my work and reduce wear and 
tear on my hard disk. Because I run so 
many ai^lications, it’s difficult to know 
which of the many files are actually used 
by each program. I do know that not all of 
them will fit on my RAMdisk. 

It would be useful to have a program 
that logs files as they are called by various 
application programs. Do you know if one 
is available? If not, it would be good to 
print one in your Utilities column. — Ed- 
ward A. Wolff; Silver Spring, Maryland 

You’re in luck. Our free utility, RE- 
CORDER, featured in the May 17, 1988, 
issue of PC Magazine, does exactly what 
you need. RECORDER keeps track of all 
file read and write operations. This infor- 
mation not only tells you what files are be- 
ing used, but how much activity is taking 
place. 

Like all of the programs in PC Maga- 
zine, RECORDER can be downloaded 
from PC MagNet, our on-line information 
service. To join PC Magnet, see the “By 
Modem” sidebar in this issue’s Productiv- 
ity section, next to the DOS conunand 
page. 


The letter-counting program, 
FREQ. ASM, was the r^t answer 
hut the wrong format 

Thank you very much for publishing the 
program FREfJ.ASM in response to my 
request (PC Tutor, December 27, 1988). 1 
don’t, however, have a macro assembler. 
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N(iv\’ there are tliree great computers bmlt with Mitsubislii quality. 

Foe the perfect balance of size and power on almost any desktop, choose the 
sh»^l-f(M)tprint .V1P286. For the most demanding applications, the 32-bit MP386 
lia^lje power, the options and the e.xpandability to perform. And our exciting 
new MP 286 t laptop takes desktop pttwer v^erever you need it. 

The\^aHWembled jn the U.S. for a.ssur^d deliver\' and availability and backed 
,with supportantinina. antfappiHeahons by your authorized Mitsubishi reseller. 

Call toll-free: 1Slt^5()-1234 ejcT^ttin^aMfornia, l-«0()-‘4-4l-2345 ext. 25) or 
write: MitsubishiE^tronics America, In^^Snjjsutcr Systems Division, 

991 Knox Street, litmtace, CA 90502 for the A 

authorized reseller bearedl^wu. W MITSUBISHI 

CIRCLE 366 ON READER SERVICE OtftO FI 

©IWH Mitsubishi n«rcirt)nics America. IiKSs^ bkCw I 


See ournew pr^Uu^Ltiemomtj^tiqns at COMDEX, Booth ^3643. 
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The Panasonic Boom: the next generation in business. 

“Let’s face H. If you’re not using a scanner 
to get the work in, then it’s taking too much 
time to get the work out’’ 



Panasonic 

Office Automation 


Copiers, Typewriters Peripherals 
Printers and Facsimilies. 
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VbuVe invested a lot in Desktop 
Publishing software, graphics and color cards, 
fancy printers. But if you’re only using your 
keytoard or mouse, you're not using yrsu're head. 

With a Panasonic Image Scanner, 
you input text and graphics directly. And you can 
scan at 400 dpi resolution, so you're looking 
at crisp, dear images-significantly sharper 
than the general standard of 300 dpi. 

But you’re not sacrificing speed. 
Depending on the software and hardware, you 
can scan a letter size page in under lOseoiiids 
(significantly faster than the average of 20 
seconds for other scanners). 

The FXTtSSOS and FX-RS506 also 
feature a flatbed design that accommodates 
books, flats, photos, blue prints and legal docu- 
ments The FX-RS506 does it with lOshades 
of grey, for superb contrast and definition. It 
even has an optional document feeder. 

Both models support leading DTP and 
OCR software like PageNteker, Ventura Pub- 
lisher, Spgl and Advanlex. And the FX-RS506 
comes with Scan-Do Software running under 
the Microsoft Windows Environment 

The Panasonic FX-RS505 & FX-RS506 
Image Scanners Two of the best values 
in Desktop Publishing. And two of the many 
ways we're making our name felt around the 
olTrce, today. 

For the name of your nearest dealer, 
calltoll-free1-S00-PIC-8086. 

The foUCMing are tr3ciemaf1<sot their respectw 
companies: PegeMaitef-AI(lusCorp.;\^ntur8 
PuDasher-vemuraSottwaie. Inc: SPOT- fiagstatl 
Engineering: Artrantex-Solution Technoiogy, 
Inc: Scan-Do-Hammerlab Corp.: Microsoft 
and WinOcws-MIcrosoltCorp 




1 - 800 - 458-5446 

IN ILLINOIS 1-312-498-7980 
FAX 1-312-498-3237 

Epsoivr 


9 pin 80 col. 
9 pin 80 col. 
9 pin 136 col. 
9 pin 80 col. 


COMPUTER PRINTERS 
rntrcE 
CALL 
CALL 
CALL 
CALL 



MOOtL 

LQ-500 . . 

. 24 

pin 

80 

col. . . 

PRICE 

CALL 

LQ-850 . . 

. 24 

pin 

80 

col. . . 

CALL 

LQ-950 . . 

24 

pin 

110 

col. . . 

CALL 

LQ-1050 , 

. 24 

pin 

136 

col. . . 

CALL 

LQ-2550 . 

. 24 

pin 

136 

Col. . . 

CALL 


Complete selection of EPSON accessories, tractors, cut sheet feeders, scanners, 
serial boards, ribbons & cables. 


moa 

pm» 

PS200 

PS300 

P9XL 

LC890 


/VEC® 


24 pm 80 cd 
24 pm eOcoi 
24 pin 132 col 
24 pin 138 col. 

PACE PAINTER 
MULTISYNC U MONITOR 

Hewlett Packard 

HP Lasenet II PACE PRINTER 


S1860.M 

CAU 

$$7$.M 


Mooa 
182 PLUS 

292 PLUS 

293 PLUS 

294 PLUS 
ML 320 
ML 380 
ML 391 
ML 383 
LASER LNE 6 


OtgCMTA 

I80cps 60 CO. 
240CPS 60 cd 
240CPS 136 cd 
400cps 136 cd. 
300cps 60 cd 
270cpS 80 Cd 
270CPS 136 cd 
450CPS 136 cd 
LASER PRINTER 


CAU 

8736.18 

8336.18 
CAU 
CAU 
CAU 


WE CARRY FAX MACHINES 


ELECTRONIC WHOLESALE HOUSE OF AMERICA 
CORTORATE COMMERCE CENTER 
3100 DUNDEE RD . BLOG A'706 
NORTHBROOK. IL 60062 


AUTHORIZED 
SERVICE CENTER 
FULL TECH SUPPORT 


Haven^t You 
Heard the News? 



You don't haw to buy the whole newutand to get 
copies of your latest article or review Order 
custooiBcd reprints from Ziff'Davts Publishing Co. 
and let pmntial clients read all about it* 

lb tind out how you can have your article 
or review reprinted, contact Jennikr Locke — 
Reprints Manager. ZilT-Davis Publi4iing Company, 
One Rtfk Ave. . New ’fork. NY 10016. 212.503-5447. 

‘Mintmum i|uaniitv W reprint*. 
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100 R£M - BASIC PROGRAM TO CREATE FREQ.COM 

110 CL$:PRXKT "Creating FREQ.COM ■; OPEN "FREQ. COM " AS #1 LEN « 1 
120 FIELD tl, 1 AS A$t CHECXSUMM0 
130 FOR I « 1 TO 16 

140 LlNESUMl-0t LOCATE 2,3: PRINT "Countdown: " 16 - 1 ; 

150 FOR J > 1 TO 16: READ BYTE?: BYTE > VAL("4H" * BYTE$) 

160 CHECKSUM* - CHECKSUM* * BYTE: LINESUH* - LINESUM* + BYTE 
170 IF (BYTE < 256) THEN I,SET A$»CHR$ (BYTE) : PUT *1 
180 NEXT J 

190 READ LINETOT$: LINBCHECK* « VAL( "6K"+LINET0T$) 

200 IF LINECHECX* - LINESUM* THEN GOTO 220 

210 LOCATE 4,2: PRINT "Error in lino *" ; 260 + 10 • I: GOTO 260 

220 NEXT I 

230 CLOSE: READ FILETOT$ : FXLECHECK* ■> VAL ( FILETOT$ ) 

240 IF CHECKSUM* <> FILECHECK* THEN GOTO 260 


250 

PRINT: PRINT 

'FREQ.COM 

created eucceesfully” 

: SYSTEM 





260 

PRINT: PRINT 

"FREQ.COM 

ia not validt 

*: END 







270 

DATA 

EB, 

, 7B, 

90, 

46, 

p 92, 

45, 

51, 

20, 

p 31, 

2B, 

30, 

20, 

31, 

39, 

38, 

38, 

4CD 

280 

DATA 

20, 

, 28, 

63, 

29, 

p 20, 

5A, 

69, 

66, 

p 66, 

20. 

, 43, 

6F, 

6D, 

6D, 

75, 

6B, 

512 

290 

DATA 

69, 

, 63, 

61, 

74, 

, 69, 

6F, 

6E, 

73. 

p 20, 

43. 

p 6F, 

2E, 

D, 

A, 

50, 

43, 

504 

300 

DATA 

20, 

, 4D, 

61, 

67, 

61, 

7A, 

69, 

6E, 

p 65, 

20. 

, FB, 

20, 

52, 

6F, 

62, 

65, 

612 

310 

DATA 

72, 

p 74, 

20, 

4C, 

, 2E. 

20, 

48, 

75, 

p 6D, 

6D, 

, 65, 

6C, 

D, 

A, 

24, 

lA, 

45D 

320 

DATA 


- 73, 

61, 

67, 

, 65, 

3A, 

20, 

46, 

. 52, 

45, 

p 51, 

20, 

74, 

65, 

78, 

74, 

562 

330 

DATA 

D, 

A, 

24, 

0, 

0/ 

0, 

0, 

0, 

p 0, 

0, 

0, 

0, 

0, 

0, 

0, 

0, 

38 

340 

DATA 

0, 

r 0, 

0, 

0, 

0, 

0. 

0, 

0, 

p 0, 

0, 

0, 

0, 

0, 

BA, 

3, 

1, 

BE 

350 

DATA 

B4, 

. 9, 

CD, 

21, 

, 32, 

ED, 

6A, 

E, 

p 80, 

0, 

A, 

C9, 

75, 

C, 

BA, 

50, 

640 

360 

DATA 

1, 

. B4, 

9, 

CD, 

p 21, 

BB, 

1, 

4C, 

p CD, 

21, 

p BE, 

81, 

0, 

32, 

FF, 

AC, 

6BB 

370 

DATA 

C, 

p 20, 

2C, 

61, 

, 3C, 

19, 

77, 

6, 

p 8A, 

D8, 

. FE, 

87, 

63, 

1, 

E2, 

EF, 

6A7 

380 

DATA 

BE, 

. 63, 

1, 

B9, 

, lA, 

0r 

32, 

DB, 

p B4, 

2, 

p B2, 

0, 

CD, 

21, 

B4, 

2, 

61B 

390 

DATA 

B2, 

p A, 

CD, 

21, 

p BA, 

D3, 

FE, 

C3, 

, 80, 

C2, 

p 41, 

B4, 

2, 

CD, 

21, 

B4, 

8A3 

400 

DATA 

2, 

p B2, 

20, 

CD, 

p 21, 

AC, 

E8, 

7, 

r 0, 

B2, 

. DD, 

86 , 

0, 

4C, 

CD, 

21, 

708 

410 

DATA 

32, 

p E4, 

D4, 

A, 

D, 

30, 

30, 

50, 

r 6A, 

D4, 

p 84, 

2, 

CD, 

21, 

58, 

6A, 

695 

420 

DATA 

00, 

p B4, 

2, 

CD, 

p 21, 

C3, 

0, 

0. 

p 0, 

0, 

0, 

0, 

0, 

0, 

0, 

0, 
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430 DATA 21223 


Figure 1 : This BASIC listing will create FREQ.COM when you run it once. 


Could you publish it as a BASIC program 
or DEBUG script? — Stephen A. Smith; 
Pasadena, Maryland 

Sorry about that! Normally, I do provide 
either a BASIC program or a DEBUG 
script that creates an executable version of 
my programs for those of you who do not 
have an assembler. In this case, however, 
it seems I overlooked it. The listing in Fig- 
ure 1 is the BASIC program, FREQ. BAS, 
that will create FREQ.COM when it is run 
once. 


Use special batch utilities to make 
your AUTOEXEC.BAT file more 
versatile 

In the November 29, 1988, issue of PC 
Magazine, you published CONFIG.CTL, 
a utility that lets me change my CON- 
FIG.SYS file before I boot up my comput- 
er. I installed the program without any 
problems, but now I find that the RAM- 
disk I deleted is still expected by my AU- 
TOEXEC.BAT file. Is there a program for 
eontrolling my AUTOEXEC.BAT file in 
the same way CONFIG.CTL controls 
CONFIG.SYS? — Tom Cutter: Portland, 
Oregon 


Unfortunately, there is no utility currently 
in existence that will allow you to edit your 
AUTOEXEC.BAT file when you boot up 
your computer. However, it’s usually pos- 
sible to embed enough intelligence into a 
batch file to allow it to make the process 
automatic. 

The PC Tutor program, CHK- 
DRV.COM, that was featured in PC Mag- 
azine Febmary 28, 1989, allows a batch 
file to test for some common disk-error 
conditions. In your case, you can use it to 
check for the existence of the RAMdisk, 
then execute the appropriate set of instruc- 
tions. 


Ask the PC Tutor 

The PC Tutor solves practical problems, 
explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to PC Tutor, PC Magazine, One Park Av- 
enue, New York, NY 10016, or upload 
them to PC MagNet (to join, see the “By 
Modem” sidebar in the Productivity sec- 
tion). We’re sorry, but we cannot answer 
questions personally. 138 


PROTECT 
YOUR COPIES 
OF PC 
MAGAZINE 


Make your collection of PC Magazine 
a handsome addition to your office or 
home— and protect and organize your 
copies for easy reference! 

PC Magazine Binders and Cases are 
made of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR EAST SERVICE CAU 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 


Hold your 
issues on 
individual 
snap*on 
rods. $9.95 
eoch;3for 
$27.95; 6 for $52.95. 



OPEN 
BACK 
CASES 

Store your copies for 
individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 


K MAGAZINE 


499 East Erie Avenue ' Phtlodelphia, PA 19134 

Please send □ Binders □ Cases Quontity 

Poymenf enclosed $ * Add $1 per cose/ 

binder for postage & handling. (Outside USA, add $2.50 
per case/btnder ordered, US currency only.) 

Chorge my: 

□ Amex Vise □ MC (Minimum order $15.) 





MrJMrs./Ms. 


fWosePmiUNan* 


City 

No rO So, Number fleete 





*RA residents odd 6% soles loi. 
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BULLDOG'S HUNTING UP 
DEALS FOR YOUI 


COMPAQ 

386 Desk Pro 30 

$3950/4895/6289 

286 Desk Pro 12 mhz 1649 

Compaq II Model IV 2879 

Compaq Port 386 

Model 40/100 5649/7199 

Compaq III 20 mb/40mb 

3595/4150 

Compaq 386*5 model 

1/50/40 2925/3465/3695 

Compaq 386-25 110/300 

7195/9395 

Compaq SLT w/20 meg 4395 

Compaq SLT w/40 meg 4750 

90 day warranty through Bulldog 


PERSONAL SYS 

Model 30 w/2 floppy $1310 

Model 30 w/ 1 floppy & 20 mg 

1725 


Model 50 - 30/60. 
Model 60 • 40/70... 
Model 70 - 60 
Model 80 • 40 
Model 80 - 70 
Model 80- 115... 


NEC Multisync I! A 

NEC Multisync 11 

NEC Multisync Plus. 

NEC Multisync XL 19" 

IBM 

Mono 8503 

Color Display 85 1 2 

Color Display 8513 

Color 8514 

PRINCETON 

MAX12 

HX12 
HX12E 
Ultrasync 

MAGNAVOX 

Amber 776 

RGB80 8762 


2750/3450 
3295/3650 
.4325 
4270 
4875 
6195 


90 day warranty through Bulldog 


. 79 ^ 

80387*20 439 

80387*16 385 

80287*8 219 | 

80287-10 259 

8087-3/8087*2 99/139 

256K Chips/64K Chips... Call 


$209 


459 


559 


195 


$149 


419 


449 


529 


$89 


259 


369 


MHZ TURBO 

1 floppy. 512K, AT style key- 
board. monographics card, mono 

monitor .. . $799 

Color System add $150 w/20 mb 
add $269. w/3U mb add $289 
90 day warranti’ through Bulldog 
286 Bulldog 10 MHZ 
I mb Ram. 1 2 floppy . . $1095 

Bulldog 386 16 mhz. 1 mb 

Ram. 1,2 floppy $1795 

AST 

AST Premium 286 Model 80. 10 
mhz. 0 wait stale, 512K. DOS key- 
board. 1.2 floppy $1395 

AST Premium 386 Model 300 20 

mhz, 12 floppy, 1 mg. DOS. 

keyboard $2675 

All AST computers carry a 
1 year warranty 


Epson Laptops!! CALL 

NEC Multispeed EL $1549 

NEC Multispeed HD 2299 

Toshiba 1000 825 

Toshiba 1200 2299 

Toshiba 1200F 1395 

Toshiba 3 100 3095 

T3200/T5100 ,, 3745/4795 

Zenith Super Sport 20 mb 2325 

Zenith Super Sport 286 20 mb 

3399 


Seagate 20 dmb w/contr 

ST225 $259 

Seagate 30 mjb w/contr 

ST238 279 

Seagate 40 mb for AT 

ST251-1 409 

Seagate 40 mb for AT 

ST251 349 

Seagate 80 mb ST4096 575 

CMS SW ext. 36()K for PS/2 215 
CMS5‘/4"ext 1.2mbforPS2 239 
F^cific Rim 5V4" ext. 3bOK 

for PS/2 179 

Pacific Rim 5’4" ext 1.2 

forPS2 199 

Toshiba 31^” 720K int 89 

Toshiba 3*/4" 1.44 mb int, 105 

Toshiba 3bOK ml 85 

Toshiba SH" 1.2 mb mt 99 

Bernouli Box II 5‘/4" 

20 mb Int 955 

20 mb ext- w/card . 1195 
dual 20 mb ext w/card. . 1769 

Plus Hard Card 40 669 

Plus Hard Card 20 525 

Priam 60 mb AT 629 

Priam 43 mb AT 469 


PRINTERS 

EPSON 

LX 800 180 CPS. 30 NLQ $174 

LX 850 264 CPS. 54 NLQ . 339 

FX 1 050 2b4 CPS. 54 NLQ 429 

LQ 500 180 CPS. 60 NLQ . 279 

LQ 850 330 CPS. 88 NLQ 519 

LQ950 589 

LQ 1050 330 CPS. 88 NLQ 719 

LQ 2550 400CPS. 108 NLQ , 929 
OKIDATA 

182 Plus 180 CPS. 30 NLQ. 229 
320/321 300 CPS. 62 NLQ 
339/465 

390 24 pin 270 CPS. 90 NLQ . 465 

39 1 24 pin 270 CPS. 90 NLQ . . 639 

292240CPS.100NLQ.,, 439 

293 Plus 240 CPS. 100 NLQ 575 

393 450 CPS, 120 NLQ 995 

TOSHIBA 

321 SL 216 CPS. 72 NLQ 469 

35 1 SX 350 CPS, 1 00 NLQ . 950 

341 SL 216 CPS. 72 NLQ. 589 
311 Express 389 

NEC 

2200 359 

5200 519 

5300 669 

PANASONIC 

1124 339 

1080i Modem 179 

1091/1092 Model II 189/329 

1524 549 

1592/1595. 399/439 

3131/3151 315/359 

HEWLETT-PACKARD 
Laser Series II . . 1695 

DeskJet 749 

Rjcific Data 1 mg/2 mg 309/615 

Pacific Data 25-N-l 269 

IBM 

PropnnterX24 615 

Proprintcr XL 24 799 

Froprinler 111 495 

Proprinter III XL 589 

6 foot parallel cable $19 


Everex Micro Enhancer . 
Genoa Super Hi Res. 

Genoa VGA 5100/5200 

Hercules Graphics 

Hercules in Color 

Orchid 800 VGA 

Orchid Pro Designer w/256K 
Orchid Pro Designer + w/512K 
Paradise Auto Switch 480 

ftiradise VGA Plus 

Paradise VGA Professional . 
STB Chauffeur HT 

STB Multi Res II 

Vega Deluxe 

Vega VGA 

Vega Fastwrite. 

Vega V Ram.... 



Aldus F^gemaker 3 0 

$529 

205 


419 

D Base IV . 

469 

DBXL 

Enable 2 0 w/Perspective 

Fastback F*lus 

Foxbase + 

125 

379 

105 

189 

329 


439 


275 

IBM Display Write IV 

269 

289 


209 


279 

Muitimate Advantage 11 . 

269 

149 

PFS F*rof Write 

PFS Prof File 

119 

169 


475 

R Base for DOS 

Revela.tion 

439 

469 

285 


419 

Ventura Desktop F^Jbl. .. 

489 

219 

Wordstar 2000 3.0 

Wordstar F^o 5.0 

239 

239 

Everex 60 m.b 

$550 

Archives 40 mb int . 

299 

CMS 150 mb internal. 

785 

external 

825 

Maynstream 60 PS/2 w/card 

for model 50. 60 & 80. 

869 


$149 

199 

239.^359 

181 


AST Advantage w/128K.. $2! 

AST Advantage Premium 

W/512K 395 

AST 6 Pack Plus w/384K .. 245 

AST 5251*11 + Enhanced 559 

AST Rampage 286 385 

AST Rampage 286-2 for 

Model 50/60 .. 549 

AST Hotshot 355 

Everex Mmi Magic w/o K 59 

Fast 88/V20 w/Switch 89 

Intel Above Board -f w/512K. 399 
Intel Above Board PS + w/5I2K 449 
Intel Inboard 386 w/adapter. . 1075 
Intel Inboard 386 for PC w/l mb . 799 

Intel Above Board 11 Plus for 

PS/2 w/o K 289 

Irma Board II 685 

Logical Connection 256/5 12K 

449/519 

Orchid Ramquest Extra w/o K 279 
Orchid Ramquest XT/AT w/o K 239 

Orchid Tiny Turbo 286 259 

Orchid Ramquest II Z w/o K 169 
Orchid Twin Turbo 349 

Everex 2400 int/exl- 139/169 
Hayes 1200/2400 279/419 

Migcnt P^ockef Modem. 89 

Practical Peripherals half card 
2400 w/F*rocomm . . 159 

US Robotics 2400/9600 139/619 
Supra Modem 2400 ext. 135 
Ventel Half Card 2400 

/Crosstalk 359 

Ventel 1200/2400 Plus .. 239/359 


Microsoft Mouse w/windows $135 
Microsoft Mouse w/PC 

paint brush 99 

Mousesystems Mouse 89 

Logitecn Mouse C7 Rus/Hi Res 

69/89 

Logitech Scan Man 199 


EGA 9CM()53 , 
AMDEK410 . 


$145 



EPSON 





FX-SSO S. FX-105G 

Epson’s FX printers are legend- 
ary in the computer products 
industry. The FX-850 and 
FX-1050 continue Epson’s long 
tradition of quality, perfor- 
mance and reliability. Now with 
increased speed and advanced 
features, the legend grows 
stronger. 


Paper-Handling Performance. 

The narrow-carriage FX-850 
and wide-carriage FX-1050 
are equipped with Epson’s 
SmartPark™ feature that lets 
you switch paper types without 
removing hardware or paper. 

Built-In Convenience. Epson’s 
SelecType front control panel 
puts popular printer features at 
your fingertips. 

Hijgh-Speed Productivity. Both 
print 264 characters per second 
(CPS) in draft mode; 54 CPS in 
Near Letter Quality. 

Backed by the Leader. Like 
all Epson computer products, 
the FX-850 & FX-1050 printers 
are supported by a nationwide 
service network and backed 
by Epson’s one year limited 
warranty. 

EPSON 

WHEN YOU’VE GOT AN EPSON. 
YOU’VE GOTA LOT OF COMPANY. “ 


Epson is a roistered trademark of Seiko Epson Corporation. 
SmartF*ark is a trademark of Epson America, Inc. 




For Orders Call: 


1 - 800 - 438-6039 



BULLDO 


COMPUTER PRODUCTS 


For information, technical, shipping or returns call: ( 404 ) 860-7364 Or 
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UNIX International. 


AnewoiganizaticBi 
with something 
pu’d never expect from 
a new organization. 
Experience. 


A number of the world’s leading UNIX system 
users and suppliers have come together to form 
UNIX International, an oiganization dedicated to 
guiding the ftiture development of the UNIX* 
System V operating system. 

All of these companies have one thing in 
common -years of experience and considerable 
business success using, developing and marketing 
solutions based on UNIX System V 

Together they will assure that UNIX System V 


continues as an industry standard, protecting past 
software investments and providing a stable 
migration path in the fumre. 

UNIX International. Experienced, indepen- 
dent and dedicated to UNIX System 
V and a truly open standard. 

For more information and to 
find out how you can join UNIX 
International, call 1 800 U1 UNIX 5. 

LINK Is a registered trademark of AT&T 



UNIX International members: 88 Open • Addamax • Alcatel-SMH • Amdahl • Arix • AT&T • Computer Consoles • Corxjurrent • Control Data • 
Convergent • Data General • ECSMA • L.M. Ericsson • Floaling RDint Systems • Fujitsu • Fuji Xerox • Gould • HCL • HCR • ICL • INTEL • Informix • 
Interactive Systems • Lachman Associates • Micro Focus • MODCOMP • Motorola • NEC • NCR • Oki Electric Irfoustry • Olivetti • Omron • Oracle • 
Phoenix Technologies. Inc • Prime • Pyramid • Ricoh • Stratus • Sun ‘Texas Instruments • Tolerant • Toshiba • UniSoft • Unisys • Wang • 
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Connectivity 


CLINIC 


Different computers cm share the same language with TCP HP software from the right 

companies; m easier way to send messages through NetBIOS. 



A simple system for sending 
messages through NetBIOS 

You recently printed a NetBIOS utility 
with two programs, IMPORT and EX- 
PORT (Connectivity Clinic, January 17 
and 31, 1989), that transfer files across 
nodes in a network using the transport ser- 
vices of NetBIOS. Here are two programs 
that provide a simple system for sending 
messages, instead of files, through Net- 
BIOS. 

NETRCV and NETSND don’t store 
and forward messages, but they will use 
the NetBIOS naming services to let you 
send messages to a specific station, a 
group of stations, or to all stations active 
on the network. And although they don’t 
substitute for a full e-mail service, many 
people will find them useful . — Jack 
Schoof; Tucson, Arizona 

The NETSND program can transmit a 
message of up to 1 28 bytes long, entered at 
the command line. The first 8 bytes (or 
less) must be the name of the receiving par- 
ty. If you want to send a message to every- 
one, use the wildcard asterisk as a destina- 
tion name. 

Machines ranning the NETRCV pro- 
gram will intercept all NetBIOS datagrams 
and try to match the destination name with 
the internal name set into NetBIOS by 
NETRCV. The code for extracting the 
name from the NetBIOS datagram and 
matching it with the internal name is in 
Figure 1 . Since NetBIOS is fairly primi- 
tive, it is up to the programmer to account 


for quirks such as IX)S changing to 
“?” in the file control block and for the 
possibility that people will use upper- and 
lowercase letters indiscriminately. 

Other application program interfaces, 
such as Named Pipes found in Microsoft’s 
LANManager operating system, handle 
these quirks and human foibles automati- 


cally. These higher-level APIs make it eas- 
ier for someone to write an application 
with less code than NetBIOS requires. On 
the other hand, once you have a sequence 
like the one shown in Figure I , you can 
quickly call it from a library and use it with 
great precision. 

The last part of the code in Figure 1 de- 


HOV XX.SEG MAIN_DATA 
KOV OS, AX 

MOV CX,IUICB.NCB_LENGTH 
HOV SI, OFFSET RCV_BUFFER 
MOV 01, OFFSET MXTCH_NA>IE 
NXTCRR: LOOSB 
CMP AL, 

JB MATCBBD 
MOV AH,(DZ] 

CMP AH, '7' 
n HATCHED 
CMP AL. 'a' 

JC HOTLC 
CMP AL, 'B'«l 
JNC NOTLC 
SUB AL, 'a'-'A' 

NOTLC I CMP AH.AL 

JHZ REJECT 
CMP AL, ' ' 

JZ MATCHED 
ZHC DZ 
LOOP NXTCHR 
HATCHED: 

CALL CRLF 
MOV AL, ’ ; ' 

CAIX OUTCH 
CALL OUTCH 
MOV AL, ■ ' 

CALL OUTCH 
MOV AL, ’ [ ' 

CALL OUTCH 

NOV SI, OFFSET RMCB.NCB CALLMAME-fll 
MOV CX,6 “ 

AOPTOt LOOSB 

PUSH CX 
CALL HBX2 
POP CX 
LOOP AOPTD 
MOV AL, ' ] ' 

CALL OUTCH 
MOV AL. • • 

CALL OUTCH 
HOV AL, 

CALL OUTCH 
MOV AL, ' ‘ 

CALL OUTCH 


:POZllT TO OUR DATA 

;GET THE LENGTH OF THE RECEZVE 

; POINT TO THE RECEIVE BUFFER 

;AND THE MATCH NAME 

;CTT DStSI INTO AL 

I HAVE HE HIT A STAR? 

;TES THEN HE MATCHED 

:NO THEM CHECK OUR INTERNAL NAME 

;A QUESTION MARX ON THE RECEIVER? 

JDOS CHANCES • TO QUESTION MARKS IN FCB 
> CONVERT TO LONER CASE 
;LESS THAN AM 'a' 

{GREATER THAN A 's' 

: SUBTRACT THE RIGHT AMOUNT TO MAKE UC 
{ARE THET NOH BOTH THE SAME? 

}NO THEN REJECT THE RECEIVE 

{IF THEY ARB BOTH SPACES THEN HE 

{MATCHED 

{UPDATE THE DI POINTER 
{AND KEEP GOING 


{DISPLAY THE “;j (“ 

{POINT TO HHO SENT THE MESSAGE 
END DIGITS ARE ADAPTER ADDRESS 


{DISPLAY THE DIGITS 
{UNTIL ALL DONE 


{DISPLAY THE “ 


Figure 1 : This code is extracted from a larger program, called NETRCV, that moves messages 
between network nodes using NetBIOS. This section illustrates how the program looks for 
datagrams containing a specific destination name. 
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rives the network adapter card identifica- 
tion of the sending station. You can write 
other NetBIOS utilities, such as security 
and e-mail programs, that use this infor- 
mation. 

The full listings for NETRCV and 
NETSND are too long to publish here. 
However, you can download the source 
code and .EXE files by modem from PC 
MagNet. See the “By Modem” sidebar in 
the Productivity section of this issue for in- 
structions. 


TCP/n* software from the right 
companies lets different computers 
share the same language 

Our company has a hodgepodge of com- 
puters. We have DEC VAX minicomput- 
ers with terminals, Wang VS minicomput- 
ers with terminals, lots of standalone PC 
clones of various types, and two small No- 


vell LANs using Ethernet hardware and 
Novell software. Since we seem to reorga- 
nize our operation every 3 months, I know 
that sooner or later, users are going to want 
to hook these things together. What should 
I be planning to do? Is there some “magic 
box” that interprets all these sys- 
tems?— Si// Walsh: Sherbrooke, Quebec, 
Canada 

Y ou have to attack the problem of how to 
connect different kinds of computers by 
looking at the different levels of connec- 
tion. At each level, you have to look for 
hardware or software that the different 
pieces of your system have in common. 
You have a good start with Ethernet. Both 
DEC and Wang have Ethernet network in- 
terface cards and driver software for their 
computers. 

But having a common Ethernet connec- 
tion only means that you can move packets 
between the computers — it doesn't mean 


the computers know what to do with the 
data when it arrives. Sometimes you can 
find a complete network transport and file 
service package that will work on all your 
machines. For example, there are versions 
of NetWare for VMS and DOS; there are 
TOPS packages for DOS, Unix, and Ap- 
ple operating systems; and there are LAN- 
Manager versions for VMS and DOS. 
You could make a nice mixed network of 
PCs and DEC VAX minicomputers and 
share files and peripherals under either 
NetWare or LANManager. But I don’t 
know of any easy solution like this that in- 
cludes Wang systems. 

You are going to have to take a half step 
and find a way to bring data up to the level 
of the operating system where application 
programs can find it. The best universal 
solution is to use the transmission control 
protocols and internet protocols developed 
by the Federal Government. 

The TCP/IP protocols handle the trans- 



Webster’s defines form as ... 

“to think of; frame in the mind; conceive ... create out of separate 
elements ... assume shape.” 

Indigo Software defines JetForm as ... 

“doing all of the above creatively, efficiently and inexpensively.” 


/ Jetfbm solutions are available for: 
IBM PCIAT, PSI2 and compatiiles 
HP 3000, HP 9000, 

DEC VAX 


What can you expect from the most 
powerful flexible competitively-priced 
electronic forms product on the market? 

■ Power: to take full advantage of 
PC interactive graphics design 
capabilities and the latest in laser 
printing technology. 


Is What You See Really 
What You Get? 

With JetForm, yes! JetForm makes 
the creation process easy. As your 
form takes shape on the screen, you 
know it will look the same when it 
comes out of your laser printer. 


■ Flexibility: to create electronic 
forms that meet all your forms 
requirements — from single-page 
expense claims to multi-page 
insurance policies. 

■ Design: to watch your form as it 
takes shape and use a host of built- 
in design features. 

■ ^leed: to cut your forms design and 
print time to a fraction, with no 
compromise to the end product. 


JetFomt 

Call 18001 267-9976 16131 594-3026 

Indigo Software ltd. 

560 Rochester Street, 

Ottawa, Canada K1S SK2 
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Introducing the high speed modems from U.S. Robotics 


Until now, high speed modem users had the best of 
one world. They either had speed or compatibility. 
U.S. Robotics just changed all that. 



THE BEST OF ALL WORLDS... 

With the new line of high speed modems from 
U.S. Robotics — the Courier HST, the Courier HST Dual 
Standard and the Courier V. 32 — you can now have both 
the highest speeds and the most compatibility. 

For speed — it's the Courier HST which delivers 
throughput over 24,000 bits per second with MNP ' level 
1 -5 error control and compression. And it still costs less 
than $1 ,000. 

For Compatibility — the Courier V.32 provides CCITT 
standard modulations from 300 bps to 9600 bps for under 
$1 ,495. And with MNP levels 1 -5 you will get complete 
data integrity plus throughputs approaching 1 9,200 bps. 

For the best of all worlds — it's the Courier HST Dual 
Standard, combining the blinding speed of the Courier 
HST with the compatibility of the V. 32. At $1 ,595, it 
costs less than some featureless V. 32-only modems. 


U.S. ROBOTICS— THE EXPERT S CHOICE 

You would expeci the broadest high speed modem line 
from U.S. Robotics. We manufactured our first HST 
in 1 987, and it quickly became the standard on over 
5,000 bulletin boards and over 40,000 users. Rated #1 
by Data Communications magazine, it confirmed what 
our customers knew all along — U.S. Robotics delivers 
the best modem value. And we've been doing that for 1 3 
years — for almost 1 .000,000 customers. 

When you look for high speed modems, don't settle for 
half a solution. Look to U.S. Robotics. Call today for 
details on the high speed modems that give you the best 
of all worlds. 

Call 1-800-Dlal USR. (1-800-342-5877) 
or (31 2) 982-5001 in Illinois 

OIKItobotiGS’ 

The Intelligent Choice in Data Communications 
8100 North McCormick Boulevard, Skokie. Illinois 60076 

U.S. Robobcs, Couner arxj HST are iradefnarks o( U.S Robotics. Inc. Other computer 
and software names identified by or "* are trademarks of their respective 
manufacturers Prices are suggested retail prices in U.S. Dollars. 

For sales in the United Kingdom, please caN Miracom, Ltd.. Ipswich. England 
TeleptXine 0473 233888 For Canadian sales, call 1-800-S53'3S60 
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DAIALAN 

The performance champion 
outdistances the competition. 



!^^uild a faster PC network with 
DATALAN. A DATALAN network 
gives you faster speed for high 
productivity plus full PC compatibility. 
In benchmark tests, the DATALAN 
network offered substantially higher 
speed and performance than Novell’s 
proprietary PC network.* 

DATALAN proves you can have a 
network that combines speed and full 
IBM and Microsoft compatibility. As 
your needs grow, you can upgrade your 
DATALAN network to include 
dedicated high-performance file servers 
and up to 255 users. 

And the performance champion is 
available today. From Datapoint. 

Start with a complete three-user 
network including: 


• Three network adapter cards 

• Three NETBIOS modules 

• Four-port passive hub 

• DATALAN/4 software 

• Complete documentation, including 
a videocassette on planning and 
installing your DATALAN PC 
networic 


Datapoint DATALAN v$. Novell Netware 



Just add your PCs and the optional 
cables aitd DATALAN is ready to 
provide you with network performance 
and compatibility. 

TVy DATALAN in your office 
for 30 days risk-free! 

Take advantage of the DATALAN 
network offer for $1 ,295.^ 

If you're not completely satisfied, 
return the package for a full reftind. 

Use VISA, MasterCard, or a corptx'ate 
purchase order to place your order. 

For immediate shipment, call 
1-800-334-9968. Or write to: 

Mike Basehart 
Datapoint Corporation 
9725 Datapoint Drive 
San Antonio, Texas 78284 


D 

DMAPOINT 

* Novell PERFORM lesi. 2 woPistaiions DATALAN with descaled file server vs Novell SFT with derkceied Me server All tests vnti 256 records x 4096 bytes Complete test data avad^ie upon requesl 
t Rus tax and handling charge 

Oatapoini and the *0* logo are trademarks otOatapoira Corporation, regelered m the U.S. Patent and Trademark Office DATALAN « a trademerkotDaUpoiniCorporabon 
Mcroaoft • a trademark of MicroaonCorporaSon Ndvel a a regaiared trademark ol Novell. Inc. BM is a regeterad trademark of Intematonal Business UechneB Corporaton 
e l969 0aiaponiCorporabon 
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mission of packets across a netwoik and 
between networks. After TCP brings the 
data package into a computer, other high- 
er-level programs can handle it. Some of 
these higher-level programs are also stan- 
dardized, like the File Transfer Protocol 
(MIL-STD-1780) and the Simple Mail 
Transfer Protocol (MIL-STD-1781). If 
you use these standard protocols on differ- 
ent kinds of computers, you will at least 
have ways of easily transferring files and 
other kinds of data. 

The trick is that you usually have to get 
the TCP/IP and other standard protocols 
fiom the companies that market each spe- 
cific computer and operating system. In 
this case, both DEC and Wang generally 
support TCP/IP. But you’ll have to check 
with them to see if their support extends to 
the specific hardware and operating sys- 
tems you use. Make sure the TCP/IP m^- 
ules you buy meet the referenced military 
standard. 


Some companies like CMC and Exce- 
lan provide TCP/IP modules for popular 
computer systems. There are sever^ ways 
to implement TCP/IP on Novell NetWare 
LANs. I like the NetWare solution provid- 
ed by the Wollongong Group because it is 
flexible and doesn’t load each worksta- 
tion. 

TCP/IP isn’t magic. There are a lot of 
details about implementing TCP/IP that 
you have to get exactly right. But TCP/IP 
is the most widely available, standardized 
way to link dissimilar computers right 
now. Over the next couple of years, simi- 
lar protocols following standards set under 
the Open Systems Interconnection model 
will emerge, but for now, TCP/IP is the 
best bet. 

For more information contact: 

■ CMC, 125 Cremona Dr., Santa Barba- 
ra, CA 93117; (805) %8-4262 

■ Excelan, 2180 Fortune Dr., San Jose, 
CA 95131; (408) 434-2300 


■ The Wollongong Group, 1 127 San An- 
tonio Rd., Palo Alto, CA 94303; (415) 
%2-7100. 


Network Your Questions 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on-disk. Please include a print- 
ed copy. We’ll gladly answer your ques- 
tions at no charge, but we carmot answer 
letters personally. Mail contributions to 
Connectivity Clinic, PC Magazine, One 
Park Avenue, New York, NY 10016, or 
upload them to PC MagNet (to join, see 
the “By Modem” sidebar in the Produc- 
tivity section). You may also contact 
Frank J. Derfler, Jr., via MCI Mail (use 
Derfler’s box named CONNECTIVITY 
CUNIC). HB 


Is YOUR RLE THE ONE 4 ^ 
THAT GOT AWAY? =0 ^ 


Nothing is more frustrating than losing important files. 
Your best protection against catastrophic data ioss is 
using Point-And-Shoot PC FuilBak. We can soive your 
backup probiems with the fastest, easiest, and most 
reliable backup utility on the market. 


WHY WAIT? Get Point-And-Shoot PC-Fullbak NOW— 
before your valuable data decides to swim away! Visit 
your local quality software dealer, or order by phone at 
(512) 328-1041 . Your satisfaction is guaranteed— or 
we'll refund your money! 5^29 95 


FAST! Point-And-Shoot PC-Fullbak gives you blazing 
backup speed on your IBM PC. XT, AT. PS/2 30, 50, 60, 80. 
80386 or true hardware compatible at up to 25 mhz! 

SIMPLE! Just use the light-bar menu to select and mark 
the files you want to back up! Back up data all over your 
hard-disk with a single command! 

RELIABLE! Point-And-Shoot PC-FullBak keeps your data 
safe — but don’t take our word for it: "The product has 
never failed to give me a reliable RESTORE." — Jim 
Seymour. Micro Business 

"Quick, clean, fast and is heartily recommended!"— 
Marvin Bryan, PC Week 



And that’s no fish story. 


"It’s made a chore that usually takes 45 minutes into a p.o. Box 1711. Austin, TX 78767 
7-minute walk in the park.’’- Anthony W. Czarnik, Ohio Telephone: (512) 328-1041 
University 
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AWARD-WINNING 

SOFTWARE! 


The award-winning family of 
product s from Westlake Data 
! , T , 1 Corp. has received 
i L w PC Magazine's 
■j Editor's Choice Award 
and has been 
. ii-jiLLj nominated for 
PC Magazine's Technical 
Excellence Award. 


WEffLAKi 

DsmscoilP 
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MorePow 

Tbudi 


No single word processor 
is perfect for all of your users. 

TXvo Fingers Tommy 
needs a different approach than 
Blazing Fingers Teny and that's 
where WordStar fits in. WordStar 
is the Touch Typist's Word 
Processor. 

The Touch Typist's Dilemma 

WordStar understands 
your touch typists' dilemma. You 
need them to produce good 


looking business documents 
and correspondence fast But 
they don't have the office's most 
powerful computers. FOr these 
users WordStar's compact 
size and home row commands 
make it outperform general pur- 
pose function key word proc- 
essors every time.Touch typists 
can edit, format, layout, and 
preview documents much faster 
with WordStar than with hunt 
and peck function key word 
processors. 

On the other hand, users 


in your department who aren't 
touch typists might be better 
off with a function key word 
processor. Constantly looking at 
the keyboard doesn't seem to 
distract non-touch typists. 

WordStar Does Best What 
Your Tbuch Typists Do Most 

WordStar 5 is the latest 
release of The Touch Typist's 
Word Processor. Without 
stopping to hunt for function 





erFbmur 

'^ists 


keys WordStar users can: 

O lay out pages with up to 8 
snaking columns 
O create footnotes for each 
page or at the end of the 
document 

O import Lotus 1-2-3 and dBase 
files without conversion 
O customize mailings 
O view documents as they will 
print including exact fonts 
and sizes-even view multiple 
pages at once 

Thousands of touch 


WordStars 


typists know and use WordStar. 
And thousands are more 
productive on WordStar than 
they could ever be on a general 
purpose function key word 
processor. The timelessness of 
the WordStar success story is 
as simple as that 

If there are touch typists 
in your department or work- 


group turn to The Touch Typist's 
Word Processor. TUm on the 
power of WordStar. 

For more information 
about how WordStar can 
help you get the most out of 
your workgroup's touch typists 
see your dealer or call 
1 - 800 - 227 - 5609 , ext 615. 



All trademarks acknowledged. 0 1989 MicroPro Inlemationa) Corp.. 33 San P^b Avenue. San Rabel, CA 94903 (4IS| 499-1200. 
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For more and more personal 
computer users, higher PC 
performance is no longer a 
luxury. New operating systems 
and more-demanding 
applications are making it 
a necessity. 

That's one reason Compaq 
has created the broadest line of 
Intel 386™-based personal 
computers available. Each is 
designed to deliver the highest- 
performing solution for every 


different user's needs, with 
unmatched industry-standard 
compatibility and connectivity. 

Take the COMPAQ 
DESKPRO 386/25, for example. 
For users who require the ultimate 
in performance, it's the most 
powerful personal computer 
available. And with standard 
features like eight expansion 
slots, your choice of four 
different storage devices and 
a wide selection of graphics 


controllers, it's one of 
the most flexible personal 
computers, too. 

The COMPAQ DESKPRO 
386/20e brings the power of a 
20-MHz 386 chip to personal 
computer users who are out- 
growing their 286-based PC's. 

VGA graphics, one 
megabyte of memory and 
interfaces for a mouse and 
printer come standard. In a 
sleek package that fits where 







far the power-hui^ 


other PC's this powerful won't. 

The COMPAQ DESKPRO 
386s is also something of a 
breakthrough. It's the first PC 
designed to offer affordable 386 
performance to people who are 
considering 286 PC's. 

Compaq even makes 
high-performance personal 
computing available for takeout. 
With the most advanced, full- 
function, 386-based portable: 
the COMPAQ PORTABLE 386. 


But then, who's more quali- 
fied than Compaq to make a 
high-performance PC to suit 
any taste? After all, we created 
the world's first 386-based 
personal computer back in 
1986. Since then, we've 
emerged as the world leader in 
high-performance computing. 
That's why more FORTUNE 
1000 firms have added Compaq 
to their approved vendor lists 
than any other brand. 


'Ib satisfy your hunger for 
more power, cdl 1-800-231-0900, 
Operator 86. In Canada, 
1-800-263-5868, Operator 86. 
We'll give you the location of 
your nearest Authorized 
COMPAQ Computer Dealer 
and a free brochure. 

COMPAQ® and COMPAQ PORTABLE 386* are Irade- 
marks of Compaq Computer Corporation. Intel* and Intel 
386 are trademarks of Intel Corp^km. *Re^ered US. 
Patent and IVademark Office. €^1989 Compaq Computer 
Corporation. AU rights reserved. COMPAQ DESKPRO 
386/25 graphics €^1988 Accent Software. Inc. 


It simply works better. 


commui 



CONNORS’ PC EXCHANGE ACCOUNTING 








BEDFORD ACCOUNTING 

(Bedford Software) 

"The Perfect System for your 
Crowing Business' 

BEDFORD ACCOUNTING is a com- 
pletely integrated accounting system 
that includes General Ledger. Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and job Cost. Use each module 
as an independent software package... or 
combine modules to form your completely 

coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
(even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was judged to be PC Magazine^ 
EdltorY Choice in a review 59 accounting packages conducted by Price 
Waterhouse. "This is truly a (complete accounting) system. Bedford's six mod- 
ules... are easy to install, easy to use. and so well integrated with one another 
that it makes accounting a snap — even for non-accountants." 

BEDFORD ACCOUNTING ... IBM VERSION $249 

BEDFORD ACCOUNTING . . . MACINTOSH VERSION $249 

Also available: 

Peachtree Complete Accounting $159 Dac Easy Accounting $ 79 


READY TO RUN ACCOUNTING^K^^ 


LOTUS 


COMPATIBLl 


“The Full-Featured Accounting System that Runs Under 1-2-3." 

A completely integrated, full-featured, easy-to-run accounting system 
that works under full control of Lotus 1-2-3. Purchase individual modules 
or the complete system. 

General Ledger $69.95 Payroll $69.95 

Accounts Receivable $49.95 Accounts Payable $49.95 

Inventory Control/Order Entry $69.95 

Complete System (all 5 modules) $199.95 


UNDLDRD/UNDMASTER 

(Systems Plus) 


FORMWORX (fbrmworx) 


“Create Any Business Form Instantly" 

“The best package we’ve seen for generating 
forms” . . . Compaq Magazine . . . ‘faster, easier 
to learn, and more versatile than the 
competition.” 

FORMWORX lets you create any form in- 
stantly. Using FORMWORX'S advanced drawing 
tools, you can draw vertical and horizontal 
lines, t^es with dots, dashes or solid lir>es of 
various widths... add heading and text using a 
variety of type sizes and styles... and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
forms all of the competition. 

FORMWORX WITH Fia AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
market. Now, you can actually niake form overlays and 
fill in ail the blanks on your form. Save it, recall it, per- 
form uitomatic mathematics and recalculations on your 
form. ..and, if you use dBASE, it!i totally compatible. 


FORMWORX $99.95 FORMWORX WITH FILL & FILE $149.95 


FORMKITS (70 or more professionally designed templates/package) 

Business Forms $39.95 Personnel Forms $39.95 

Time Management Forms $39.95 Project Management Forms $39.95 

Sales & Marketing (forms $39.95 Graphics & Charts $39.95 


“A Complete Property Management System — 

Easy to Use with Outstanding Flexibility." 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties . . . 

$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general 
ledger, accounts receivable and accounts payable. ..$1250. 


MICROBIZ REDUL 

REGISTER CONTROL (Microbiz Corporation) 

The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash flow. It’s time to 
computerize all for $395. 

Optional add-ons to your Retail Store Strftware System ... a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores, Beauty Salons, Liquor Stores, 

Auto Repair Shops and other vertical markets. 

Retail Store/Computer Cash Video/Liquor Store Management.. $795 

Register Software $399 Beauty Salon Accounting $795 

Bar Code Reader for Above $595 The Auto Repair Shop 

Cash Drawer for Above $495 Controller $795 

TIMESLIPS III ^ ’ 

(North Edge Software) ppipc 

"The Pr(rfessional Time and 
Billing System for Anyone Who 
Must Bill for Time and Service... 
used by more accountants, lawyers, 
doctors, consultants and other profes- 
sionals than any other billing system.” 

It's unanimous. All the reviewers agree 
that TIMESLIPS III is the best time and 
billing system on the market. ..and certainly 
equal to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD'S best ratings ever (9.3). 

TIMESLIPS is memory resident, offers a pop-up “stopwatch" to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports. It interfaces with many software 
programs such as Bedford. Peachtree and DAC. You may even export data to 
Utus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESUPS III. 

TIMESLIPS III (for hard disk drive systems) $114.00 

TIMESLIPS (for floppy systems) $ 97.00 

TAL (link TIMESLIPS III to other accounting programs) $ 79.95 

Wt are the experts in accounting software. Choose from over 100 accounting 
packages, end vertical market packages. Cat! hr great values on DAC EASY, 
PEACHTREE and more than 100 otkier business, accounting and vertical market 
packages. 

Please call or write hr our FREE 48 page full color catalog containing more 
than 100,000 hardware and software items readg to be shipped. AH prices and 
specifications are subject to change. Delivery subject to availability. 

Add S6 for shipping of the first item (S3 for each additional item). 
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HANSON & CONNORS a ^ a 

PC EXCHANGE "* 1-800-DIAL-PCX 


30 DAY 
MONEY BACK 
GUARANTEE 


Overnight Software Deuvery CTa 

■Formerly PC EXPRESS 


(That's 1-800-342-5729) 
All prices subject (o change. 
Delivery subject to araifabilify. 


7ZEL PLAZA 
SPRING VALLEY, NY 
10977 


PHONE: f9M) 426-2400 

FAX: (914) 426-2600 

TELfX: 667962 (SOFT COMM NYK) 





PC Magazine's Dircct Marketing 

Connection and Services 



In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
throi^h direct marketing channels 
during the past year.* 

You buy direct because it's con- 
/ venient, because you know 

exactly what you want and 
^ don't need any 
band-holding. 


Hi^bi 
■ tibibiil 


For many of you, mail order is your primary means 
of purchasing PC products and services. 


The following 
special section, 

PC Magazine's Direct 
Marketing Connection, \ 
is v\tiat you've been \ ^ 

demanding. It connects 
you with the direct mar- 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through. 

’SidR h Study. luly 1986 


DOnT SETTIE POR lESS... 




PC ADD ON BOARDS 

BOCA RESEARCH 


RAM Card XT or AT SCALL 

I/O Card XT or AT $79 

INTEL 

AboveBoard Plus $Csll 

AboveBoard Plus I/O SCall 

ln6oard386... $799 


Caff lof DaufihiHbotrd Pncmg 


iny CHIPS 

8087 $89 

8087-1 $169 

8087-2 $129 

80287 $159 

80287 8 $199 

80287-10 $229 

80387-16 ...$369 

80387 20 $419 


TOSHIBA 

LAPTOPS 


T1000 $779 

T1200|iOM»U) $1369 


T3200 1 1 2MH«/4CiMB) $3599 

Caff tor Qttm rostoba modais 



■ Windows bssad 


Sav $5.00 on any Uouta 
whan purchaaad with 
Tax Viaw 


MICRON 
Ram Card (M8-28-0H) 
populated w/ 2MB RAM .....$729 

TOPS 
TOPS/OOS 2.1 

now NM BIOS eofflpaftotof ....... $109 


Flashcard 

$149 

TOPS/Mac 

$125 

ACCESSORIES 

CURTIS 

Ruby/Rulw ♦ 

Otamond/Oiamond > ... 

. $5&S6S 
...$30/S35 



Curtis Clip CCI 

$6 


SWAN 

Surge Suppressor $14 

6'/10' Printer Cable $10r$14 

6* Rt. Angle Printer Cable $1 2 



MITSUBISHI 

3 5* (720K) $109 

3 5'(1 $129 

TOSHIBA 

3 5* (720K) $109 

3 5*(l «MB» _$129 


SONY 

3.5* (720K) $99 

35* (1 44M8) $119 


ROCTEC 5.25* 


OIL 

3&QK 1.2MB 

1-3 

$74 

$89 

4-9 

$62 

$73 

104 

Call tor Quote 


PC HARD DRIVES 


•X# 

KL320 20MB (40 ms) Bare/Kil 

. .$219/$259 

KL330 32MB (40 ms) Bare/Kit 

$249/$299 

♦MiniScribe 


8438 30MB (68 ms) $299 ^ 


3650 40MB (61 ms) $299 ■ 


3053 40MB (25 ms) $449 

^Seagate 

ST-225 20MB (65 ms) Bare/Kil 

.$219/9259 

ST-238 30MB (65 ms) Bare/Kil 

.$249/$299 

ST- 125 20MB (40 ms) Bare/Kil 

.$249/$299 

ST-151 40MB (40ms) 

$439 

ST-251 -0 40MB (40 ms) 

$349 

ST-251 -1 40MB (24 ms) 

$439 

ST-4096 80MB (28 ms) 

$599 

Kits include cables, controller and mounting screws. 


EDUCATIONAL and 
CORPORATE ACCOUNTS 


and Inaltiuliona FAX: 814 - 237-4450 


To order: No surcharge on Discover, Visa. MasterCard or AMEX 
■ Your credit card is not charged until your order is shipped ■ COO 
order s accepted with no COO fee ■ We insure your order at no extra 
cost to you ■ Shipping: 3% or $5 minimum for UPS Ground. CaH 
tor shipping charges on Express Air. APO. FPO, AK. Hi and aH 
foreign orders ■ Mail Orders: We accept money orders, cedified 
checks, and personal checks. AHow 2 weeks for personal and com- 
pany checks to clear ■ Defective Items replacedor repaired at our 
discretion. PA dekvenes add 6% sales tax. Prices and terms subject 
to change without notice ■ Wa acc^ purchasa orders from quali- 
fied Educational and Corporate tnsbMions. mrntrn- 


DISK-KOUNTS 


DISKS 

per box of 10 IS! US! 
MNU8 OSfflO $6» 

HMaL OSW $1995 $995 

VEMATIMDS^ $1995 $995 
SONT D&DO $19 95 $1095 


TUSSEY COMPUTER PRODUCTS 


3075 RESEARCH DR. 

STATE COLLEGE. PA ISBOI 














tC P SHIPS IT 





Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


(Even at these prices) You only pay TCP's standard shipping 
charge. Orders arriving before 4:00 PM our time will be 
shipped out same day. iTpart of your order is backordered the 
remainder will be shipped UPS Ground 



SECURITY 

■ Your Credit Card a not charged until your 
order is shipped. 

■ We insure your order at no extra cost to you. 

■ Tussey is a financially strong and well 
established company 


CUSTOMER SUPPORT 

■ After sales support 

■ Knowledgeable staff, all graduates of 
Tussey's "Computer Boot Camp". 

■ Our advanced warehouse/matenais 

handling system assures your order is 
shipped out accurately & on time 

■ Our IBM AS400 allows instant order and inventory status. 


¥ 


AMERICAN MERIDIAN 

Design CAD 3.0 or 3-0 .. $155 Carbon Copy Plus $107 

ASHTON-TATE MICROPRO 

dBase UU $CaM Wordstar Prof, Ret. 5 $249 

dBase IV., $459 irvn,a 

FrwneWoik HI $429 LOTUS 

Turbo PMMi M $99 


1» $299 

Freelance Plus $339 

Symphony $438 

liiniMlewa2M „ , . 994 

P««rtBx3.0 ..9429 

SkMdokfunproleclid) -997 

Sidekiokhus- 9199 

Turbo Baeic..— $69 

CCamOm 9297 

ntfrtSmulimrM $32 

TuboC2.0 - —199 

Turbo CPiolaiaionsI ..9159 
Turbo Aantbir/Dabug ..... 999 
Turbo UghininQ 991 

MBBTO neaerrHiBr a^ar 

Looming DOB — $32 

MMXWQW BASIC -$Ca9 


Turbo Protog 2.0 999 

Tuito Proi^ Toofeox $94 
Turbo Tutor $49 

QuickC $97 

Wlnd0wa/399 9129 

WOrdS-O 9MI 

works $99 

BEDFORD 



Integrated Accounting .... $135 
BRODERBLTND 

PrintShop $33 

Print Shop Companion ..... $29 
CENTRAL POINT 


Copy a PC $19 

O^xe Option Board $99 
PC Tools Dakjxa 5.0 $39 


CHIPSOFT 

Turbo Tax 

-$49 

CORE 


Corelast 

...$79 

DAC SOFTWARE 


Oac Bonus Pack 

$119 

Oac Easy Accounting .. 

$59 

Oac Easy UgM 

$39 

Dac Easy Payrol 

$59 

UddS-O. 

$CMt 

Can tor Pricing on Tuton 

FIFTH GENERATION 

Fasiback Plus 

.$104 

FORESIGHT 


Drafix CAD Ultra 

$269 

POX 


Po9(base+ 

$199 

FUNK 






GENERIC SOFTWARE 

Qen CADD LmI t .2 or s 

$Call 

INTUIT 


Quicken 

..$32 


MECA 

Managing You Money ... $129 
Tobias Tax Cut $47 


PETER NORTON 

Norton Commander ..$44 

Norton UtiHties $49 

Norton Advanced Utilities . $73 

QUARTERDECK 

DfeSQVIew $73 

OESOView3d6 $119 


REFERENCE SOFTWARE 


QrammatA III 

SAMNA 

$54 


$99 


SOFTVIEW 

Tax View $67 


5()nWXftE RJbLBUIM: 

First Pubtaher 

,.$74 

First Pubaahing Fonts 
Harvud PM 3.0 

$Ca9 

$Cal 

Harvard Graphica 

scan 

PFS FIrat Choiea 3.0 . 

..$99 

Protaasional Fla 

$124 

Professional Plan 

..$59 

rraraaaionai wma ...». 

$119 

SYMANTEC 


Grandview 

..$169 

Q&A 

..$195 

Q&AWrMe 

..$109 



THREE D GRAPHICS 

Perspective Junior 

$99 

WORD PERFECT 

DaU Parfect 

.$294 



..$64 


Word Perfect 5.o'!;!!..!!!.!!$219 
XEROX 

Ventura Publisher 2.0 .... $475 


OPBN: B:00AM-11 :00PM Mon-Fri, 1O:OOAM-8:0OPM Sat, 12:00PM-$:00PM Sun EAST COAST TIME 


CALL TOLL FREE 


1 - 800 - 468-9044 


For Information 
Call 814-234-2236 
FAX 8t4-237-4450 


tep 









Your BIS 



" M » ITT" 

TOSHIBA 

321 SL Narrow 419 

341 SL Wide 559 


Source for 

TOSHIBA 


T1000 729 

768K CARD 249 

T1200HB 2299 

T3100E 2599 


DICONiX ISOParaliel . .. 299 
with Purchase of Any Laptop . . 269 


Laptops 



MrrtuMtMi 

2eeL-20 MB 2349 

me 

MulUSpeed EL II 1479 

MultiSpeed HD w/20 MB 2299 

Battery Pack-Specify EL or HO 99 

Floppy 5.25' Ext 360K lor HD 299 

Modem 1200/2400 mt 269/339 

TOSHIBA LAFTOBS 
T1000 729 

T1200F 1299 

Tl200Fe 1499 

T1200HB 2299 

TieOO 3099 

T3100E 2599 

T3200 3399 


T5100 4399 

T520CM0M8 5999 

T5200-100M6 6999 

ACCBSSORISS for Toshiba Laptops 

AC Adapter: T1000/1100+ 69 

AC Ada^er: 1 10/ 220 volts for 

T1200/T1600 99 

Auto Adapter: T1000/1100+ 59 

Battery Charger: T1200/T1600 239 

Battery Pack: T1200/T1600 79 

Carry Case by Toshiba 

Fabric; TlOOO/1100/1200 M 

Fabric: Other Models 99 

Leather; T31W/3200/5100/5200 . 249 


Designer Carry Case w/pocketa for SW. 
manuals, portable printer etc. 


Specify model 149 

Expartslon Chasis 869 

WonUnder: Single expansion slot 269 

Floppy 5.25' Ext 360k 299 

MUKHIV IXFANSION 

T1000: 768K Card 249 

T1200: 1MB 649 

TieOO: 2MB 949 

T3120: 1MB 649 

T3100e:2MB 949 

T3200: 3M6 1299 

T5100; 2M6 1099 


MODBUS 

T1000 CALL 

FOR T1200/1600/3100/5100/5200 

Toshiba 1200 Int 249 

Toshiba 2400 Int 299 

Megahert 2 1200 Int 149 

Megahertz 2400 Int 199 

Prometheus 1200 Int 129 

Prometheus 2400 Int 229 

Adaptamodem 2400 Int 229 

World Port 1200 Ext 159 

World Port 2400 Ext 259 

Toshiba cable for Ext Modems ... 20 

Numeric Keypad: Specify model 99 

Battery Watch 39 

Laplink Plus 99 


PRINTERS 


ALPS Allegro 359 

ALQ 324E ^ 

* DICONIX InkJet 160 parallel 

with 3' or 6' cable . 299 

with any Laptop 269 

NEC P2200 Parallel 329 

5200/5300 499/659 

Color Kit 5200/5300 109 

PANASONIC 1592 369 

1595 399 

TOSHIBA 311 369 

321 SL 419 

341 SL 559 

KEN8INQT0N Printer Stand 20 

* With Printer 10 * 


MONITORS 

LOGITECH AutoSync with EGA Card. 


LogiMouas & Paint Show 569 

MITSUBISHI 0 Scan 1371 429 

Diamond Scan 1381 479 

Diarrwnd Scan TNt & Swivel - add . . 20 
NEC 1402 Multisync II 599 

1403 Multisync 2A Super VGA. . . 499 

1404 Multisync 30 699 

Multisync PLUS 899 

SONY 1311CR-13' Trinitron Color 
Remote TV 6 RGB Monitor 549 

Sony 1311 to IBM Cable 20 

SONY MulUacan 1303 499 

SONY Mulliscan 1302 599 

Sony 1303/2 to IBM Cable 20 

Sony 1303/2 lo MAC II Cable 30 

TAXAN 770 MuWVIaion plus 529 

ZENITH ZCM-1490 Flat Screen 599 

Zenith Tilt A Swivel 30 

UNIVERSAL Tilt & Swivel 20 


DRIVES A BACKUP 

PLUS HARO CARO: 20 MB 499 

40 MB 599 

TOSHIBA 3.5* Intemai with 
Univeraal mourttlrtg kit 

720K/1.44 MB 99/109 

SEAGATE: For PC/XT HALF NT 

PRO PACK 20 MB (ST 225) 259 

PRO PACK 30 MB (ST 238) 279 

Fully Pretested. PTO PACK Includes 
controller, cables, detailed & illustrated 
maiHial. Six mortths wananty. 

PC/XT Mtng Kit & Filler Plate 10 

MOUNTAIN: Uses Floppy ControMer 
40 MB Back-up: Internal for AT . . . 379 
DC2000Singls/BoxofS 25/120 


KEYBOARD/MOUSE 

KEYTRONIC 101 Plus Professionai 


for PC/XT/AT 109 

OEM Version: Identical to 101 wHh 

90 day warranty from us 69 

Keytronic Mouse 

Bus or Seriai 99 

LOGITECH P8/2 Mouse 7S 

C-7 Serial orBus 65 

HiRez Bus 89 

Serial w/Oear Case 99 

Logitech Publisher 49 

LogiPaint/LogiCadd 29/49 

MICROSOFT Mouse; Bus or Ser 109 

With Windows 149 

MOUSE SYSTEMS w/PC Paint Plus 

Serial or Bus 99 

OUADRAM Optical Mouse 79 


SOFTWARE BONANZA 

Aff software i$ factory seated 6 corrm 
comptefs wAh manuM. 

BATTERY WATCH Var 1.0 - 3.5* 39 

BITCOMM 3 Var 3.5 • 5.25' 29 

BORLAND Sidekick; Spcfy 5.25 or 3 529 
BORLAND Sprint Ver 1.0 • 3.5* 89 

CARBON COPY Pius Ver 1.5 '3.5* 49 

OEM GRAPH 5.25* 49 

LAPLINK PLUS 99 

LOOl Palni/LOQl Cedd 29/49 

LOOtTECH Publisher 49 

LOTUS Metro 3.5* Ver 1.0 29 

MICROSOFT Windows 386 Ver 2.03 ■ 3.S* 98 
PC KWIK Power Pak Ver 1.1 - 3.5' . 49 

PC PAINT Pius • 5.25* 29 

WORDSTAR EASY Ver 1.5 • 3.5' 49 


MATH/RAM CHIPS 

64K RAM 120 ns Set Of 9 . . . 

.... 30 

2S6K RAM 

. . CALL 

8087-2 PC/XT 6 Mhz 

.139 

80287-8 AT 6 Mhz 

215 

80287-10 AT 10 Mhz 

239 

80387-18 for 386 machines . 

379 

80387-20 for 386 machines 

.469 

60387-25 for 386 machines . 

599 


MODEMS 

Ateo See Urtdsr Lap Tops 

HAYES 1200B Internal - No SW .249 


1200B with SmailCom li 289 

TOUCH8A8E SYSTEMS World Port 

Pocket 1200 Ext 159 

2400 Ext w/AC Adapter 259 

ZOOM 2400 Internal w/sw 129 

2400 Exiamal w/tw 149 


M.m ^ * PREPAID BY CHECK ONLY e 

SUPER SPEGIALS * postmarked by april io. i9B9 * 

GENOA Super EGA Hi Rest 159 TOSHIBA 321SL/341SL 399/539 TOSHIBA 1200HB/3100E 2259/2559 


FAX MACHINES/BOARDS 


PANAFAX UF-1SS 999 

SHARP FO-220 869 

SHARP UX'180 669 

SHARP FO^20 1199 

SHARP UX-350 1199 

MURATA M1200/M1600 . . 649/749 

OUADRAM JT Fax Board 4800 279 

JT Fax Board 9600 549 

JT Fax Portable 4600 349 

THE COMPLETE PC 

Fax Board 4800 249 

Fax Board 9600 469 


DISPLAY CARDS 


ATI VOA Wonder (2S6k) 319 

GENOA SuperEGA HiResf 179 

SuperVGA HiRes 5200-10 379 

ORCHtO Pro Designer VGA 329 

Pro Oesignar yfOA Pius 429 

PARADISE VGA Plus 269 

Paradise VGA Pius 16 299 

Paradise VGA Professionai 499 

VtDEO-7 Vega VGA 269 

FastWrtte VGA 339 

Vega V-RAM VGA (2S6k) 499 

ZENITH Z-449 249 

9 to IS Pin Connector-Required for 
some Monitor /Card combinations . . 20 


POWER 

REPLACEMENT POWER SUPPUES 


For PC XT ISO Watts 69 

DATASHIQ.D 

300 Watts Turbo Backup 399 

450/625 Watts Turbo Backup 469/569 

800/1200 Backup 799/1199 

SOUO STATE * U P S * 3* High 

SS 400/700 Watts UPS 729/899 

KENSINGTON Masterpiece 109 

Masterpiece Plus 119 

NEW Masterpiece Remote 129 


POLICY: Min. ordsr 8100 lor COO/CrsdH Csrdt. Prspted orders Min. ISO. Prices 8 svaHibiHty subject 
to Chengs. Shipping chirgss vsry (Min. 810). Prices reflect (Cscount tor sdvsncs ptymsni. Add 2% (Min. 85) 
tor COO A Discover, 3N tor MC / Visa and 5N for Amsx I Optkns. COO requires cash or cashier check. No 
Mnwroorn or wsidn ssloi. Al silee inai. Refused shipments subject to s 204k charge pn. 850). Not reeponsibie 
tor comptoibity. ePiCKUF HOURS: MonJ^ 3 te 8 pet PLEASE CALL RRST FOR WORKORD6R *.♦ 


FOREIGN ORDERS: For foreign onlerseddapeciil handling cherga of 830 per order. Akshlpmenis 
add 10H (Mhi. SSO). For Printera A Monitors 30% (Min. 81 SC^. Some items may be more. Credit card orders, 
add S% to amount mwd. FAX; 71M91-23A4 



12605 HOOVER STREET, GARDEN GROVE, CA 92641 


W FREE DELIVERY W 

* PREPAID ORDERS IN CONTINENTAL USA ONLY * 

Simply mail the check for the exact amount (CA add 6%) as shown here with 
your order. We will ship your order UPS Ground, FREE of any other charges. 
It is that simple. Money order/Bank check orders Shipps immediately. 
Personal/Co. checks delay shipment 2/3 weeks. (Credit Card orders are not 
considered prepaid). 


714 - 897-2100 

PLEASE REFER TO AD # PC 909 






TOMORROW'S TECHNOLOGY 
AT TODAY'S PRICES 


merican SemiccmductcM' 

Over a 

BILLION $$$ 

in financing available 

TURBO LOAN PROGRAM: 

No Prepayment Penalty 

NOTALEASE^ 



• Sale came 4.77. • & lOMHi 
Processing Speed « 0-1«MB RAM 
AvarieUa • Bos • One NOK Floppy 
Dm* • Floppy ControHer wiCiUe 

• Eign Expensron SkM • PC/XTAT 
Enhenced Ksytoerd. 
RE1AIL\M.UE»t099 

OUR PRICE <599 


•Setecacne 4.77, 1 & 10MHz 
Proceesmg Speed • 0>10M8 RAM 
Aweil^ • Bos • 10 Bit NOO-I 
CPU • One MOK Floppy Dmt 

• MuHi lA} (N^FIoppy Controler. 
ClocWCelendar. ParalM. Seriel & 
Game Port) • Eight Expansion Stott 

• PC/XT Enharwsd Keyboard 
RETAtL VALUE *1900 

OUR PRICE <659 



• SelaciMill 4.77. • 1 10MHz 
Piocessmg Speed • 0-lOMfi RAM 
Amteble • Bms • 0000-1 CPU 

• One OOOK Floppy Drive • Mufti UO 
((•/Floppy Conir^ OockA^etendar. 
Pvstlel. Serai A Oame ^ 

• Eight Expsneon Stott • Ow 
10MB Hard Drive ((Bi ControOer) 

• AT Enhanced Keyboaid 
RETAIL VALUE *1099 

OUR PRICE <999 


• • A 10MHz Processing Speed 

• 0-10MB RAM AvaftabM • Bioa 
•0000-1 CPU •'hvo MOK 
HMVHeight Floppy Drive • Mufti VO 
((•/Floppy Conireittr, Ctock/Calsndex. 
Parallol. Serial A Oams tat) • One 
20MB Hard Drive (vVControOer) 

• Twbo/Nonnal M^ Efthar 
Software or HardweSettctabte 

• EigM Experann Stott • PCDCTAT 
Enhanced Keyboard 

RETAIL VALUE *24M 

OUR PRICE <1149 


10MXTCOI99n«U 

• lA 10MHz OockSpeed 
•l>-tOMBRAMAvaiabla*Bioe 

• 10 Bit 0000-1 CPU • Teo MOK 
HalVHeighI Floppy Drives • Mufti UO 
(«/Flappy Cormier. Clixk/CattndK 
PveM. Serai A Oame Port) 

• iOMB Hart Drive (MCorareller) 

• Airbo/Normel Mode Either 
Softnm or Hardwm SittcUM 

• Eight Expwienn Stott • PQKT 
Enhanced Keyboert. 

RETAIL WU.UE*29i9 

OUR PRICE <1299 


lOMHt Clock speed 

• 00200 Beeed CPU •0-1AM6 
RAM Aveiabto • Bioe • 1.2MB 
HelVHeighi Floppy Drive * 20MB 
Hart Drive (tMCMroler) • Eight 
Expaneion Stott • ParaM tat 

• AT Enhanced Keyboard • 
Parfonnance l0,12.10AIMHz 


mnAT co iiwmi 
• 10MHz Clock Speed • O-IOMB 
RAM AvaftMia • Bioe • Intel 00200 
Microprocessor • 1.2MB 
Helfftaighl Floppy Drive • 30Mfi 
Hart Drive (w/Controier) • Eight 
Expansam Stott • Senal/PeraHai 
Adapter • AT Enhanced Keyboerd 
■ tatormance tO,12.1OA0MHz 


RETAIL VALUE *2909 

OUR PRICE *1449 




RETAIL VALUE *4499 

OUR PRICE <1569 


5 

YEAR 

BUYER 

PROTECTION 

PLAN*** 


I A KMHz Proeeseing Spead 
0-10M8 RAM Aveiabto • Bioa 

• 19 Bit 0000-1 CPU • Tin MOK 
HaWHaighl Ftoppy Orivaa • Mufti 
lA) (vVControiac Ctock/CMandtt. 
Paraltoi. Serial A Qttia POT) 

• 20M8 Hart Dtin ((dCoimOar) 

• Vbe Nornwl Moda Efthar 
Software Of t a rdwat eg atic ti bto 

• Eight Expaittion Stats • PCffiTAT 
Enhanced Keyboard • IBM 
Cornpatibto Enhanced Oaphic 
Adapter (EGA) • High Raeolulion 
EGAMontot. 

RETAIL VALUE 'SOM 

OUR PRICE <1779 


MnSUBBM 

286L-210 It/ 

2a6L-220 It/ 

2881-W mj 

m 

MJftSpaadai It/ 

MASpatttHO It/ 

«4Sm It/ 

PC4521 Hy 

TOSMBA 

T1000 3t/ 

T1200 It/ 

T31(D-20 It/ 

T3200 lit/ 

IBM PC/XT/AT are registered trademarks of IBM, Inc. t»/ 



MDOa// 


MONTWr 

RWMENT 


• 22 fit Aithitect ie e * Cam- 
pstible Witt IMHt 00200 
HartMis A Saftwwt • fios 

• Seaaft Sttortae • fWecaiOT 
ef Bel •EBABaiM 
» fit Mill SpaaS MM lar li9l*M9 EnealiM 

• RattrnaOecfcwllailOMHiMaTGe- 
K • SmSarS 22 fit • 0-:« 


Now With Over 2,500 
Service Centers Nation Wide 

TO FULLY SERVE YOU* 


ta lOMB at Mmmiv • liMB Hall/HaiiM 
Ftaepy Ortvs • tiflH Enanwan SMt • 
Sariai/PirtM Adipiat • AT Eittaecrt 
Kefbem. 

ICTAIL VALUE SOOil 

OUR PRICE *2249 

-STAM) Ur Srta OhmmI 








i^rlington Omputer Product/ give/ you the 
be/t price/ on iBfn PC/. . . and Compoq tool 


IBM PERSONAL SYSTEM II 

Model 30. 20 MB. w/Monitor $1899 

Model 50Z. 30 MB, w/Monttor $2999 

Model 60. w/44 MB and Monitor $3495 

Model 60. w/70 MB and Monitor $3895 

Model 70. w/60 MB and Monitor $4395 

Model 70. w/121 MB and Monitor $5749 

Model 80. w/44 MB and Monitor $4595 

Model 80. w/70 MB and Monitor $5195 

w/Color Monitor add $250 

JBM XT & AT Call for Cuttom ContlguntlonB^ 


^ COMPAQ 286 

DESKTOP — (12 MHZ) 

1 Drive 640K. 40 MB. 


Mono Monitor $2295 

COMPAQ PORTABLES 

386 Model 40 $5649 

386 Model 100 $6995 

SLT20 $3975 

SLT 40 $4499 

Portable III 20 MB $3599 

^ w/40 MB $4175 


COMPAQ 386 ^ 

Model 386S w/40 MB (16 MHZ) $3695 

Model 386E MB (20 MHZ) $3749 

Model 386E w/40 MB (20 MHZ) $4695 
Model 386E w/110 MB (20 MHZ)$5695 

Model w/110 MB-25 MHZ $7199 

Model w/300 MB-2S MHZ $9099 

COMPAQ DESK PRO 

1 Drive, 640K. 20 MB 

Green or Amber Monitor . . . $1695 ) 


AST PREMIUM 

288 388 

10 MHZ. 512K. 1 floppy. 40 MB. 20 MHZ. 1 MG. 1,2 (loppy. 40 MB. 

serial and parallel ports, mono mono monitor. 

monitor. $1999 $3299 


C MULTIFUNCTION ^ 
BOARDS 


DFI W/384K $199 

AST 6 Pack W/384K $229 

AST Rampage AT w/512K $389 

AST Hot Shot $355 

Orchid Tiny Turbo $269 

Orchid Twin Turbo $389 

Intel Above Board 286+ $399 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced ... $589 

CHIPS 

64K Ram Chips 9 for $25 

256K Chips each $11 

Compaq 386 1 MB $549 

Compaq 386 4 MB $1795 

8087-3/-2 $109/$ 149 

80287-6MHZ $159 

80287-8MHZ $219 

80287-10MHZ $259 

80387-16 $399 

80387-20 $489 

80387-25 $629^ 


SOFTWARE 


D Base III Plus $399 

D Base IV $459 

Framework $399 

IBM Displaywrite IV $289 

Logitech Mouse $74 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Mouse $99 

Microsoft Word $219 

Mouse Systems Mouse $89 

Multimate Adv. II $259 

R Base for DOS $439 

Symphony $429 

Ventura Desktop PubI $469 

Word Perfect 5.0 $219 

MODEMS & FAXES 

Hayes 1200/2400 $289/$419 

Everex 1200/2400 $79/$ 149 

Everex 2400 External $199 

US Robotics 2400 Int $169 

Sharp FO-300 Fax $1219 

Sharp FO-420 Fax $1299 


PRINTERS 


EPSON 


LX 800 ... 

. $169 

LQ 500 . 

. . . $279 

DFX 5000 . 

$1349 

LQ 850 . 

... $515 

FX 850 . . . 

. $339 

LQ 1050 

... $715 

FX 1050 .. 

. $439 

LQ 950 . 

. . . $579 

EX 800 ... 

. $399 

LQ 2550 

. . . $909 


OKIDATA 


ML 320 .. . 

. $339 

ML 321 . 

. . . $469 

ML 390 . . . 

. $469 

ML 391 . 

. . . $639 


393.. 

.$999 



TOSHIBA 


321 S/L / 341 S/L . 

$459/$589 

351 SX . . . 



. . . $885 


NEC 


P5200 .... 

. $539 

P5300 . . 

. . . $699 

P2200 .... 

. $349 

P9XL . . . 

.. $1049 


IBM 


Quietwriter III $1199 

Proprinter II $389 

Proprinter X24 $549 

Proprinter XL III $599 

Proprinter XL24 $719 


HEWLETT-PACKARD 

Laserjet II $1695 

Laserjet IID $3149 

1 MG Upgrade $309 

2 MG Upgrade $589 

4 MG Upgrade $1199 

25 in 1 Font 5265 J 


DRIVES A TAPES 


Ext. 5y4" for PSIl .. $219 
Ext. 1.2forPSll ... $219 
Toshiba SVa" 720K . $99 
Toshiba V/i" 1.44 . $105 

20 MB Tape $339 

40 MB Tape $459 


SEAGATE HARD DISKS 

20 MB for XT (ST225). $269 
30 MB for XT (ST238). $289 
40 MB for AT (ST251) . $349 
40 MB for AT (ST251-1)$419 
80 MB for AT $589 


IOMEGA 

Bernoulli Box II 5’//' 20 MB Int. w/card $969 

Dual 20 Ext. w/card $1769 

Bernoulli Plus $3450 


Hard Card 20 MB . 


PLUS 

. $529 Hard Card 40 MB . . $649 


Arlington 

&mputer 

Aroduct/.inc. 


/ N 

^ VIDEO BOARDS ^ 

ATI EGA Wonder 800 ... . $259 

ATI VIP VGA $269 

Compaq VGA $449 

Everex EGA Autoswitch . . $159 

Everex VGA $239 

Hercules Graphics Plus . . $179 

NEC MVA 1024 $799 

Orchid VGA $289 

Paradise Autoswitch 480 . $179 

Paradise VGA $269 

Paradise Professional $469 

Vega VRAM VGA $499 

Vega VGA $269 


FOR ORDERS S SYSTEMS QUOTES: 


MONITORS 

NEC 

Multisync $579 

Multisync Plus $889 

Multisync XL. 19" $2149 

MITSUBISHI 

EGA $399 

Diamond Scan $499 

PRINCETON 

HX12E...$449 Ultrasync $499 
SAMSUNG 

Color/EGA $229/$339 

Multisync $439 


800 - 548-5105 


3025-E S- MALMO 
ARLINGTON HEIGHTS. IL 60005 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-228-0516 
Prices end Availability Subject To Change Without Notice 











Aiiicrkci / choice oimI l^fWn^ton Computer 
iProduct/ choice i/ EPSON® 


It’s not hard to 
understand why. Care In 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 

Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for Immediate 
delivery at very 
competitive prices. 





M 


ilflflliiPfMIISI; 







Epson FX-850 

’ Narrow-carnage 9-pin. dot-matrix pnnter 

* SmartPark!“ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper. 

* With a standard push feed tractor and single 
sheet friction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes. 

* Exclusive SelecTy;^ front contiol panel puts 
popular printer features and SmartPark 
operations at your fingertips. 

' The FX-650 prints 264 characters per second 
(CPS) in high-spe^ draft mode (12 CPI); 54 
CPS in Near Letter Quality mode (12 CPI) 


Epson FX-1050 

• Wide-carrtage 9-pin. dot-matrix printer 

• SmartPark, ■ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

- With a standard push feed tractor and single 
sheet friction feed, the FX-1050 can handle 
virtually ar^ type of paper as well as envelopes 

’ Exclusive SelecType front control panel puts 
popular printer features and SmartPark 
operations at your fin^rtips 

• The FX-1050 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI); 54 
CPS in Near Letter Quality mode (12 CPI). 



Epson LQ-500 

• Epson Is 24-pin. dot-matrix technology creates 
true letter quality characters and high-resolution 
graphics 

• Prints 180 characters per secorxf (CPS) in draft 
mode; 60 CPS in letter quality (12 CPI) 

• Automatic single sheet ioadirtg. standard pull 
tractor and friction feed for versatile paper 
handling 

• Exclusive SelecType front control pane) offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

• Two resident, letter quality fonts — Roman aixJ 
Sans Serif 

• New "shadow* and ‘oullirte* print rrxxles for use 
with desktop publishing applications 



Epson LQ-850 

• Epson^ 24-pin. dot-matrix technology creates 
true letter qualify characters 

• Epson’s SmartPark ■* 

• Exclusive SelecType front corttrol parte) offers 
quick, easy selection of popular typestyles, fonts 
ar>d pitch 

• 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

• 88 Characters per second irt Letter Quality 
mode for enhanced, high-resolution characters 

• In draft mode or Letter Quality mode, the LQ-850 
rurts at a surprisingly quiet 55 dB noise level 



Epson LQ-10S0 

• Epson's 24-pin. dot-matrix techrx}logy creates 
true letter quality characters 

• Epson's SmartPark * 

• 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

• 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

• In draft mode or letter quality mode, the LQ1050 
runs at a surprisingly quiet 55 d6 noise level 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles. fonts 
and pitch 





Epson LQ-2S50 

• 24-Pin technology creates superior Letter 
Quality characters and high-resolution 
graphics up to 360 dpi. 


■N 

• TColor printing capability is standard. 

• Epson's SmartPark' 

• Exclusive LCD SelecType front control panel 
for easy selection of pre-sets, fonts and printer 
functfons. 

• 133 Characters per secorxj print speed in 
Letter Quality mode (12 CPI). 

• 400 Characters per second pnnt speed in draft 
mode (12 CPI). 

• Epson LQ ESC/P ’ assures software 
compatibility. 

y 


EPSON 

WHEN YOU'VE GOT AN EPSON. 
YOU'VE GOTA LOT OF COMPANY. " 


aRCLE 336 ON READER SERVICE CARD 


Epson is a registered trademark of Seiko 


j^rlington 

Omputer 


’roduct/,inc. 


3025-E S. MALMO 
ARLINGTON HEIGHTS. IL 60005 


cal. 800-548-5105 

In Illinois 1-312-228-6333 
Fax: 312-228-0516 







lameco 


^^^ONICS 

OFI Handy Scanner 
and 

3 Button Mice 

ter lay pc/XT/«r 


• QUALFTY PRODUCTS 

• COMPETITIVE PRICING • PROMPT DELIVERY 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 
415-592-8097 415-592-8121 


15 


l^ YE AR 

f 1974 - 1989 


wlthHS9000 

Th« HS3000 offers a 
full 4 Inch window a( 
400dpl raaolution. 
Scan photos. Ioqos. 
drawfngs, eto. Can be 
used with today's most 
popular applications. 


HS3000 PIcturwl 


HS3000 Handy Scanner. . . . $199.95 
DMS200 2000n 3-8utbn. Sw Mouse $49.95 

2000n 3-Bonon. Ser Mouse«_. 

DMS200S wtlh Or. HALO sofNwre . . . $59.95 

f^ Mta gon 

ty mi am M, kte. 

Security 
Access Card 

tor IBM PCOa/AT and 



• The 8AC1 Is srteccMS control card mat prevents uneuthcr- 
trsd eccsss to your computer through user passwords 

• hfoteets your computer agsmst intrusion end corruption 
sRsmpts ■ Olsktlts locking capaplllty > Allows up to 10 
progrwninebte passwords ■ Msnu-drtwt ■ Bscomss trans- 
parent to machine lurrctlons once password Is enlartd 

• Manual kwiudad • One-Msar Warranty 

SAC1 Security Access Card $149.95 

Intel Inboard 386/PC and SALE! 
Above 
Board 
PLUS 



InOoard SM 
only; • Upgrade 
yourXTioeSM 
br less than MOO OO ■ Eipsnd lo 2 megabytes ■ fiOM7-ie 
math co-procssaor capability ■ Uses only a single dot ■ S* 


181200 Pictured 


IB1200 Inboard sae/PCw/l MB RAM $899.95 
MB4320 Above Board 286 R.US . . . . $429.95 

wlth512KRAM 

MB4420 Abow Board 286 PLUS mum- $529.95 

luncBon bowl Hilti S12K RAM 

2400/1200/300 Modems 
Datatronics 

• Hayes ootiwnandcompai- 
ibla • BaS t03/2t2A com- 
pallbla • Auto-dlal/aulo- 
snswer • FCC approved 
l-Wer warranty ■ Includes 
MaxIMIta Communication 
Sollware lexcept 1200P) 

1200P 1200400 Baud Podtet SIM Modem... $99.95 

1200H 1200400 Baud Intemal Modem. $69.95 

2400N 24004200400 Inasnul Modeen $129.95 

1200C 1200400 Baud External Modem $99.95 

2400C 2400/1200400 External Modsm $169.95 

Star Multi-Font Dot Matrix Printer 

• B-pm dot msWx 
prini head • Can- 
eonice paralel 
mtertece ■ Epeon 
or IBM modes 

• Mnt In Courier, 

Sartaartf. Orator. 1 
aiKl 2. condsnasd 
PICB. Elite and 
Rate in an modes 

NX1000 $199.95 



RAM, V20 & Intel Math Coprocessors 

’■* 65.536x1 (ISOnal $2.59 

262.144x1 (lOOnsi $12.49 

262.144x1 |l20ns) $11.H 

.. 262.144x1 (ISOns) $11.49 

UPOrOIOS-S (5MHz) V20CNP (RspIscM 6086) . . . $7.49 
UP070109-8 18MHz) V20 Chip 

(Rsplscss 8088 or 6066-2) $9.49 

Math Coprocessor PC/XT arid 

Compstibtet 18MHz) $159.95 

Math Coprocessor AT and 

Compabbtes <IOM)Hz) $279.95 

Math Coprocessor 386 ( 1 6MHz) ... $439.95 
Mate Coprocessor 386 (20MHz) . . . $589.95 
1.048.578x1 (lOOns) $29.95 


'4184-lW> 

*41268-100 

■41298-120 

*41298-150 


8087-2 

00267-10 


IBM PC/XT/ AT Compatible lOI^Key i 
Enhanced Keyboard with Calculator^ 


yinth Solar Calculatwl 



JE2016 (osily): ■ Soiar powered 
calculator offera ease and 
convenience of use ■ 101-key 
■ Enhanced keyboard layout 

* Tactile touch keyswitches * 12 
hinction keys • Illuminated LED 
indicators for Num Lock, Caps 
Lock and Scroti Lock * Separate 
cursor pad * Low profile design 

• Switchabte between PC/XT Of AT jeooiSPteiured 

JE201 6 Enhanced PCOCT/AT Keyboard with Calculator MEWI . $79.95 

JE1016 Enhanced 101 -Key PC/XT/AT Keyboard $69.95 

JE1 01 5 Standard 64-Key PC/XT/AT (AT layout) Keyboard $59.95 

IBM COMPATIBLE DISPLAY MONITORS 

12" Amber Monochrome - 

TTL input High Resolution (PC/XT/AT) 

AMBER $99.95 

14“ RGB Color — CQA Compatible 
Amber/Green/Color Swrtchable, 640 x 
200 Resolution (PC/XT/AT) 

CTX2410 $279.95 

14" EGA Color - EGA/CGA Compat.. 720 x 350 Max Raaolution (PC/XT/ AT) 

TM5154 $399.95 

QC1478 - 14" VGA MonKof $449.95 

TM5155 - 14" MuHiscan Color $549:95 $499.95 

BOAnWA MONITOR AND CARD SPECIALS 

14" EGA Monitor and EGA Card - EGA compatible, 720 x 350 Max. 
(^solution - displays up to 16 colors (PC/XT/AT) 

JE1 059 SAVE $40.001 $51 9.95 

14" VGA Monitor and VGA Card • oci 476 vga Monitor and Orchid 
VGA Card (PC/XT/AT) 

JE20S5 SAVE $70.00! FRaaiX VQA OCMO/. $649.95 

JAMECO IBM PC/XT/AT COMPATIBLE CARDS 





jEieso 


JE1050 

Mono Graphica Card w/Printer Rsrt (PC/XT/AT). . . 

. . $59.95 

JE1052 

Color Graphica Card w/Printer Port (PC/)a/AT), . . 

. . . $49.95 

JE1055 

EGA Card W/256K \Ad»o RAM (PC/XT/AT) 

. $159.95 

GC1500 

Orchid 8-Bit VGA Card W/2&6K Video RAM 

. $269.95 

GC1501 

Orchid 8/16-Bit VGA Cferd W/2S6K Video RAM 

. . $349.95 

JE1071 

Multi I/O wi^ Drive Controller 

arid Morto Graphics (PC/XT) 

. $119.95 

Multifunction, I/O and Expansion Cards 

I/O Card with Serial, Game, Parallel Printer 

JE1 060 Port and Real Time Clock (PC/XT) $59.95 

JE1061 

RS232 Serial Half Card (PC/XT) 

. . $29.95 

JE1062 

RS232 Serial Half Card (AT) 

. . . $34.95 

JE1065 

I/O Card with Seria), Game and 

Parallel Printer Ftort (AT) 

. . . $59.95 

JE1081 

2MB of expanded or extended memory 

(zero-K on-board) (AT) 

. . $119.95 

JE1082 

SMB of expanded or extended memory, parallel printer 
port serial port and game port _ _ ^ 

(zero-K on-board) (AT) $169.95 $149.95 

Roppy and Hard Disk Controller Cards 

JE1 041 20/40MB Hard Disk Controller Card (PC/XT) $79.95 

JE1043 

360K/720K/1.2MB/1.44MB Floppy Disk Cent (PC/XT/AT) $49.95 

JE1044 

360K Roppy/Hard Disk Controller Card (PC/)(T). . . 

. . $129.95 

JE1045 

360K/720K/1 .2MB/1 .44MB Roppy/Hard Disk 
Controlier Card (AT) 

. $149.95 


tBM PC/XT and AT C€unputarKHs alao avattmb/al 



RJXEGA and VGA 
Paint Software 

features ' R)p-up menus 

• Zoom imags windows 

• Imsgs library • Color mixing f 
capabiUly ■ Text editing with ' 

9 lo 72 poini end 34 contem- 
porsry fonts ■ Lins smoothing I 
capability- Capture capaMly 
■ Mouse or keyboard opera- 
tion- Prini captfolltybralmosi 
any dol-mMhx. color, or laeer 
printer ■ Skda ahow capabalrty 

EGAP EGA Paint Program $69:95 $79.95 
VGAP VGA Paint Program. . ....$119.95 

Kyocera 3.5" 

20 and 30MB 
Hard Disk Drives 

tor IBM PC/XT/AT 

• Includes unnerasl 
mounting hardwere 
and mstMabon kH 

KC20B 36‘20M80rlveOnly.. $649:95 $219.95 
KC30B 3.S'30MBOrtveOniy.. $299:95 $239.95 



(^Seagate 



ST22SXT Ptetvrad 


sms 

ST22SXr 

ST22SAT 

ST238 

ST238XT 

ST238AT 

ST2S1 

ST2S1XT 

8T2S1AT 

ST251-1 

ST277 

ST277XT 

ST277AT 


20MB Ortee only (PC/XT/AT) 

20MB w/ConboHar (PC/XT). . . . 

20MBw^anlioa«(An 

30MB brtee only (PC/XT/AT). • • - 

30MB w/ControSar (PC/XT) 

30MB«/ConinHer(Ar) 

40HB Drive only (PC/XT/AT) 

40HB w/Cont Cwd (PC/XT) 

40MB wAk a teeSte Card (AT). . . 
40MB Faai28ma(Dftva only). . . 

60MB Ortew only (PC/XT/AT) 

60MB w/ControSer (PC/XT). . . . 
80MB w/Con ti oSar Card (AT). . . 


$224.95 

$269.95 

$339.9$ 

$249.95 

$299^5 

$389.95 

$379.95 

$419.95 

$489.95 

$469.95 

$449.95 

$499.95 

$589.95 


30MB Hard Disk Card 

tor eM PC/XT 



40MB Tape Back-Up 

tor IBM PC/XT/AT 

DJ10 40MB Tape Back-Up and Tape $349.95 
TB40 40MB Tape Cartridge. $24.95 

3.5" PC/XT/AT Compatible 
Disk Drives 



Jameco 5.25” PC/XT 
and AT Compatible 
Disk Drives 


JE1022 (Pictured) 

JE1 020 360K Btedi BzL (P(VXT/AT) . . . $89.95 
JE1 021 360K Beige BzL (PC/XT/AT) . . . $69.95 
JE1 022 1.2MB Beige BzL (PC/XT/AT) . . $99.95 




$20 Minimum Order 


ameco 


ELECTRONICS 


US. Funds Only 

Shipping: Add 5% plus $1.50 Insurance 

(Hfey «wy according to weight) 

Califomia Residents: 

Add 6%, or 7% 

Sales Tax 

IBM IBB regfetored tredemerk 
Q( IntBmettonal Buiin#iB MacfiinBe 

3/89 24 HOUR ORDER HOTLINE (418) 592-8097 • The Following Phone Unee Are Availeble From 7AM-5PM P.S.T.: 

» Customer Service (415) 592-5121 » Technical Aeeietance (415) 592-9990 * Credit Department (415) 592-9963 » All Other Inquiries (415) 592-7108 


MMC 


Prices Subject to Change 

*DRAM‘a Subfact to Frequent Price Chengee 

Send $2.00 Postage lor a 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 
or 415-595-2664 


1355 Shoreway Road, Belmont, California 94002 ® Electronics Telex: 1 76043 


CIRCLE 346 ON READER SERVICE CARD 




HOURS: 

7 AM to 7 PM Monday-Friday 

8 AM to 2 PM Saturday 
Call on Sunday 



Systems 

201 EAST OGDEN AVENUE • SUITE 15 • HINSDALE, ILLINOIS 60521 


Visa, MasterCard, Discover 
and American Express 
Accepted. 


IBM-NOVELL 
Network Support 
SasIHour 
1-800-634-8215 


IBM PS/2 

Model 2S-Color S1250 

Model 30-288 20 Mb Disk $1810 

Model 30-20 Mb Disk $1585 

Model 50-20 Mb Disk $2390 

Model 50-30 Mb Oak $2700 

Model 50-80 Mb Disk $3120 

Model 60-44 Mb Disk $3200 

Model 70-80 Mb Oak .. $3800 

Model 70-120 Mb Disk . $5300 

Model 70-A21-120 Mb Disk $7800 

Model 80-44 Mb Disk $4250 

Model 80-70 Mb Disk $4800 

Model 80-115 Mb Disk $5900 

Model 80-314 Mb Disk $8200 

COMPAQ 

286 Mod 1/840 K $1670 

286 Mod 1/40 Mb-640 K-Monitor . $2150 

386 De$kpro/20 60 Mb $5200 

386 Deskpro/20 130 Mb $6400 

386 Deskpro/20 300 Mb $8500 

386 Deskpro 20E 40 Mb/110 Mb $4475/5475 

386S Deskpro Mod 1 $2660 

386S Deskpro 20Mb/40Mb $3150/3640 

386/25 110Mb/300Mb $6800/8900 

Portable II Model 4 $2500 

Portable III Model 20 $3400 

Portable 111 Model 40 $4050 

Portable 386 Model 40 $5400 

Portable 386 Modeil 00 $6800 

Laptop SLT 286 20/40 $3800/4200 

TOSHIBA LAPTOPS 
T1000 $775 

Tt200FB . $1585 

T1200HB $2399 

T1600 $Call 

T3100/20e $2800 

T3200 ... $3500 

T5100 . $4600 

T5200 40 Mb/100 Mb $6000/6600 

ZENITH LAPTOPS 
286/20 Super Sport .. $3300 

386/40 Turbo Sport $5600 

PACKARD-BELL 
386 System $2600 

286 System $1200 

8088 System $795 

DISK DRIVES 

SEAGATE 20 Mb Kit .... $259 

SEAGATE 30 Mb Kit $295 

SEAGATE 40 Mb Kit XT $366 

SEAGATE 40 Mb ST 251-1 $439 

SEAGATE 80 Mb $639 

TOSHIBA 1.44 Mb Floppy $125 

PROCOM Ext 5,25' for PS/2 $290 

COMPAQ 1.44 1/3 HT $195 

Hartfcards 

MINISCRIBE 20 Mb Hard Card $379 

PLUS 20 Mb/40 Mb Hard Card $535/647 
PROCOM 30 Mb/40 Mb . $429/519 
PROCOM 45 Mb for PS/2 $795 

MAYNARD 20 Mb . $Cal1 

FAX 

SHARP F0220/F0300 $950/1159 

SHARP F0420/F0500 $1300/1400 

TOSHIBA 3010 $1275 

TAPE 

IBM 6157 for PS/2 $1350 

IRWIN 40 Mb Int/Ext $465 

MAYNARD 60 Mb XT/AT Int/Ext $675/861 
MAYNARD 60 Mb for PS/2 $899 

MOUNTAIN 60 Mb $1199 

MONOCHROME MONITORS 
AMOEK 210/410 $79/145 

COMPAQ Mono Amber/Green $210 

COMPAQ VGA Mono $210 

IBM PS/2 8503 $200 

MULTISYNC GS $195 

PACKARD BELL Amber/Green $85 

COLOR/EQA MONITORS 
AMDEK C600/C722 $344/435 

IBM PS/2 6512 $435 

PGS UHraSync $500 

SAMSUNG RGB $245 

ZENITH 1390 $405 


V COMPAQ 
Laptop SLT 2Se 
20/40 Mb 



1H Consultant 
and Reseller 
Accrual Program 

($52,485 paid in 1988) 


VQA/CAD MONITORS 

COMPAQ VGA Color $520 

CSA 1016 $1779 

HITACHI 4119 $2260 

IBM PS/2 8513 . $515 

IBM PS/2 8514 $1075 

MITSUBISHI 6905/6922 $2330/1934 

NEC Multisync XL . $2070 

NEC Multisync Plus . $879 

NEC Multisync 2 $575 

ZENITH 1490 ... $619 

NETWORK 

NOVELL 

SANTA CLARA Dakiess Workstation $631 
WESTERN DIGITAL 3 Node LAN kit 
w/Western Digital software $700 

Entry-level 286 Starter Kit. 4 Users $470 
NOVELL 286 Software w/Keycard $1500 

NOVELL 286 Software V.212 $1939 

NOVELL SFT Netware Level I . . $2120 

NOVELL SFT Netware 

LeveniV2,1 $2740 

Nondedicaled Netware Software 286 

w/Keycard $1470 

INTERFACE CAROS 
ARCNET PC110 LANBoard PS2 . $520 
ARCNET PCI to LANBoard . $185 
ARCNET PC210 UNBoard $235 
ETHERNET Interface Corrector $325 
ETHERNET Plus Board (for 286) . $690 
6-NET Interface Card w/cable . $294 
WESTERN DIGITAL 
Ethernet Cards $260 

ACCESSORIES 

ARCNET Passive Hub $80 

ARCNET Active Hub $469 

Ethernet Terminators $38 

NovtU /ra/AMf and nthoriitd 
sales and sufiport. 

IBM 

IBM Adapter Card $450 

IBM 8wk Expander $425 

PC Lan Program $tS0 


TERMINALS 

WYSE 50 Amber or Green $370 

V^SE 60 Amber or Green .. $295 

WYSE 85 . . $394 

SOFTWARE 

Aldus Pagemaker $459 

Auto Cad 10.0 $2200 

COMPAQ DOS 3.31 . $89 

IV $455 

OisplayWnte IV $290 

IBM DOS 3.3/4.01 $90/110 

IBM OS/2 Standard 1.1 $235 

IBM OS/2 Extended 1 1 $550 

Lotus 1-2-3 V 2.01 SVk/yA' $292/299 

Lotus Symphony $420 

Multimate ■■-vJvanuge 2 $259 

Norton Advanced Utilities . . $75 

Paradox 2.0 $418 

Smartcom li/lil $90/150 

Ventura F^lblI$hlng $490 

Word Perfect 5.0 $225 

LASER PRINTERS 
HP DeskJet . $662 

HP LaserJet ll/IIO with toner . $1675/2999 
HP ScanJet $1075 

NEC LC890 $3244 

PANASONIC KX4450 .... $1590 

TOSHIBA PageLaser . . $2499 

PRINTERS 

Epson 

FX 650 260/84 cps 
FX 1050 260/84 cps 
EX 600 300/60 Cps 
LQ 850 264/88 cps 
LQ 1050 264/88 cps 

LQ 950 

LQ 2550 
OFX5000 
Okidata 
320/21 
390/91 

393 .... 

Panasonic 
KX 11801 192/38 Cps 
KX 1191 1 240/48 cps . 

KX 1092 1 240/48 cps 
KX 1124 192/48 cps . 


$345. 
$510 
$459 
$510* 
■$745 
$Call 
. $929* 
. $1399 


$365/477 

$464/635 

$980 


$185 

$249 

$320 

$319 


_-W» Will B—t Any Prtcm'. . . Dick , 


1 - 800 - 634=8215 


1 - 312 - 654-4100 


SAUS AND QUOnS (OllWAl Unnott): 1«M34«1S 
SHIPriNB AND TECHNICAL SERVICE: 1-31Z454.«17II 
aUOrE.A.FAX: 1-I12.32MS6« 

• Pnc«s reflect 3% cash discount 


• Cuyanti and trelanw parctiaaas 
Imttad. Calt Dtck. 

• Lmm anllakla. 

• 24 Iwiir ben hi ea all CPUs 

• SMi aid«i stand by SM CDT 
thlpfad sama day. 

• NXM flaaiwlai aoUaMt. 

• Credit caid and CDO yarekant 
lahfact la wrIflcaUtn. 

• latarealtaaal eidtit awktmt. 

• Prices suhiect to ivailabiNty and 
change without notice 


• Allow 10 days tor personal 
cliecte to clear. 

• Wire transter accepted 

• Minimum SS 00 shipping/ 
handling charge 

• Returns subfect to restocking 
charge 

• Prepay and take 1% discount 

• Educational P O's welcame 


KX 1592 1S(V3S cps 
KX 1595 240/51 cps 
KX 1524 240/80 cps . 
KX 3131 17 cps LQ . 
KX 3151 22 cps LQ ... 

NEC 

P2200 170/55 24 Wirt . 
8850 55CPS .. . . 

P5200 ... . 

P5300 

P5XL 290(100 cps 
P9XL 400/140 cps .. 
Color Option 

IBM 

Oulckwriter 
Ouietwriier III . . 
Proprinter 111 
Proprmter XL 24 . . 
Propnnter III XL 

Toshiba 

321 SR. 216/72 cps 
341 S/L 216/72 cps 
351 SX 350/100 cps . . 


. $379 
. $445 
$540 
. $290 
. $461 


$339 
. $1125 
$507 
$705 
$829 
$1025 
$118 


$Cell 
$1125 
.. $485 
. $709 
. $645 


. $499 
$630 
$1000 


COMMUNICATION/ 

EMULATION 


IBM PS/2 50-80 5250 Emulation 
IBM PC XT/AT 5250 Emulation 
AST PC XT/AT 5250 Emulation 
IBM PC XT/AT 3270 Emulation . 
IBM PC XT/AT 3276/9 Emulation 

IRMA Board 

US ROBOTICS 1200 Int 

US ROBOTICS 2400 Int . . . 

HAYES 12008 Int/SCII . ... 

HAVES 1200 Ext.. 

HAYES 2400 Ext 
HAYES 2400B w/SCII Int 
EVEREX 1200 w/SW ... . 

EVEREX 2400 Inl/Exl 

VENTEL 1200/1^00•^ 

VENTEL 2400/2400 Ext ... . 


$675 
. $675 
$575 
. $450 

. . $490 
. . . . SCall 
. $100 
$159 
$243/282 
... $277 
... $419 
.. $418 

$75 
$137/195 
$190/228 
$290/380 


MULTIFUNCTION CARDS 

EVEREX MagicCard OK $100 

AST 6 Pack W/384K ... SCall 

AST Advantage/2 for PS/2 SCall 

COMPAQ 1Mb Memory 386/20 &20E $650 
COMPAQ 4Mb Memory 386/20 & 20E $2200 
COMPAQ 1Mb Memory 386S/Portable $635 

VIDEO BOARDS 


COMPAQ VDU 

. . $145 

COMPAQ VGA 

.. $419 

GENOA Super Hi Res 800X600 . . . 

. $175 

GENOA Super VGA 

. $310 

PARADISE Auto Switch-480 ... 

$195 

PARADISE VGA ... 

. . $275 

RP MonoGraphics .... 

$69 

VEGA Deluxe 

$249 

VEGA VGA 

, . $275 


CHIPS 

Intel 

8087-1/2/3 $220/149/109 

80287-6/8/ 1 0/A $167/220/259/355 

80387- 1 6/20/25/SX $450/565/720/440 

ACCESSORIES 

AB Swilchbox $40 

Keytronics 101 Keyboard . $100 

Printer Cable 6710720' $20/25/60 

6 Outlet Surge Protector $25 


MICE 


* System prices 

CIRCLE 295 ON READER SERVICE CARD 


LOGITECH HiRes 
LOGITECH PS/2 
LOGITECH C7 Serial 
LOGITECH Bus ... . 
DEXXA Mouse .. 
Microsoft Mouse 
IBM Mouse 


$95 
$69 
$69 
$74 
$69 
$119 
.. $75 


USA ik- FLEX Has Quality, Name-Brand Products 
at UNBEA TABLE PRICES!! 


MAGNAVOX 

14" EGA MONITOR 

Model 9CM043 


• 13" Viewing area 

• RGB & TTL sep. inputs 

• Amber or green text 

• Mode 1: 16 colors at 
640 X 200 resolution 

• Mode 2: 64 colors at 
640 X 350 resolution 

<339 




Internal 

System 


QPLDR\DO 

40MB Tape Backup System 


«399 



$299 


60MB Backup System Available 

< REQUIRES DC2000 DATA CARTRIDGES >■ 

Sony OD2000 Data Cartridge *17.49 


TOSHIBA 

LAPTOP COMPUTERS 

SPECIAL! 

T1000 


$749 



T1200 

T3100 

T3200 

T5100 


*2198 

*2696 

*3399 

*4499 


PRINTERS 

EPSON LX-800 80 column *188 
EPSON LO-500 80 column *298 
EPSON LO-850 80 column *518 
EPSON FX-8S0 80 column *338 
EPSON EX-800 80 column *399 
EPSON LO-950 110 column *588 
EPSON FX-1050 136 column *449 
EPSON LO-2550 136 column *918 
EPSON DFX-5000 136 column CALL 

HEWLETT-PACKARD BRAND 

TONER CARTRIDGES ea. *86 

HEWLETT-PACKARD INKJET 
CARTRIDGES for 

DESKJET PRINTER *16.95 
LASER PRINTER CALL 


WESTERN DIGITAL 

20MB Hard Drive Kit 

cables 
and 

Controller 
Included ; 


$239 



UNISON 600 

600 WATT UNINTERRUPTABLE 
POWER SUPPLY 

• 600 WATT continuous power sup- 
ply • Remote-on capability • Phone 
surge suppressor • Recessed light 
bar • Total power available 1400VA 

$499 


MODEMS 

With commuhicatloh Software 

"TIDBIT” 2400 BPS 

INTERNAL *99 

"TIDBIT" 2400 BPS 

EXTERNAL *119 

"Smalltalk" 4800 BPS 

INTERNAL *299 

"desktalk" 4800 bps 
EXTERNAL *539 


FAX MACHINES 

SHARP F0220 *949 

SHARP F0420 *1298 

MURATAM-1200 *699 

MURATA M-1600 *899 


MONITORS 

Magnavox 13" 

Mono White VGA 7 bm7/i9 *125 

Magnavox 13" RGB 8 cm873 *235 
Magnavox 13" EGA cmsoas *339 
Magnavox 13" VGA9 cmo 62.*369 
Magnavox 13" tmmr- 

Mac ll-Color 9CM080 *475 

NEC 14" Multi-Sync II *579 
zenith 14" 

Flat Tension VGA 1490 *629 

save $20 on any Monitor and 
paradise video card Comblnatlonil 


Panasonic^ PRINTERS 

Office Aulomation|^^yQ\ 

KX-P1091i *175 

KX-P1124 *335 

KX-P1524 *515 

KX-P4550 *1479 


PARADISE VIDEO 
CARDS 


P 



MONO /COLOR CARD *99 

BASIC EGA *169 

MONOCHROME EGA *159 

AUTOSWITCH 480 EGA *189 

VGA PLUS *259 

VGA PLUS 16 *309 



135 N. Brandon Drive, Glendale Heights, IL 60139 






LO-2550 

• Wide carriage 24-pin ij^pact 
dot rretril prjrter /] J 
*136 cownSks /I ![/ /// 


printing 




10*1050 

• 24-pln printiiead 

• 136 coimnn 

• 264 cruim, 88 CPS-LO 


EPSON 

WHEN rovff GOT AN EPSON. 
rOUTfEGOTALlirOFCOMPANY- 


Rebates from 
525 to 5100 

(On selected Printers) 

from EPSON 












i-pin printhead 
80 columns 
‘ 300 CP&draft, M CPS-IALO i \ 
/ • |»allej and serei intaiface 








OUR PRICES ARE SO LOW WE CAN'T PRINT THEM!! 


* CALL TOLL FREE 7 TO 7 MONDAY THRU FRIDAY — 9 TO 2 SATURDAY * 

800 - 872-3539 

FAX# 312-351-7204 Customer service and Technical support Number 312-351-7172 

ORDlinNC mPOtiiUTiON: aMMMUM OROBI $100. Shipping and handling additional. Mastercard, visa and prepaid orders accepted, no surcharge for MasterCard or visa. 
C.0.0. orders under $500 add $5.00 special handling charge. C.0.0. orders over $500 add S10.00 special handling charge, we ship to the 50 states. APO. PPO. ak and Hi 
orders add an additional 5% to the total order to cover pal and insurance. All returns must have prior authorization from our Customer service Department (312- 
351-7172). Unauthorized returns and refused shipment subject to a 20% restocking fee. All prices and specifications are subject to change without notice. 


CIRCLE 105 ON READER SERVICE CARD 





$649 


16 BIT 
AT TYPE: 


$449 


$679 


Leprecard Disk Cards PC & AT Computers 

gate.fi^^ the $cknowledoed leader.in technotoffy^ reliabfiity . : 

6aMaJ^^l^\yiki:a^iaL1. -yeigr^6^ar^ii»V^ ./•■^iliLiifc. 


* Average access speed per partition. Tandy 1 0OO/A/SX/TX Leprecards add $20. 


Seagate PC/KT Disk Hits 

*»»«- ^ -M . _ - 

W6mBnrUIOmm9nOfT9KMOOnO%Mef 

• SOr^gelnalaUlonguldaSmfenncenmnual 
• Cables, mounting screws, M S halHtelght face 
plates 

• TMsTWo backup software, PC MAGAZINE 
"Editors Choice" 

• LepreCache software by Multiset 
• 1 Year Warranty, 30 Day Money Back 
Guarantee 

• Optional: 1 SO watt, UUFCC approved power 




supply for IBM PC’s, $69 


TANDY 1000 kits add $20 


65MB KIT 

« SeagmaSTZrm-95M m U MI all/Mflrm» i ' 

• Prefonratted mto a p^ of 32l^/28mB. parWona 

SEAGATE Matched PaV Kits 20MB $249 
40MB $349 

• Seagate Drive S Matched Controller 

• 1 year factory warranty 3 new I 

• 15% faster throughput than ST2S1 drive. 


Lepreneys 


$99 


AT Disks 


1*777 key Enhanced layout 
I • BuU1-in Soiar RTtverad Csdculator 

• Switchabie Ctrl, Capsiock keys 

• DouUe injection moulded key caps 

• Removable function key template 

• ALPS tactile keyswitches as used by Norihgate 
' 100% PC/XT/AT/386 & Novell network compatible 


fddm aoEware , 

a otiwan 

• Formatted, Partitioned 8 TeeM 

SB6 UeM 39$$$ fanm C$9$e$)r Mat 

HH ST251 40ms MFM 48MB $359 
HH ST251-1 30ms MFM 42MB $449 
HH ST277R 40ms RLL 65MB $439 
FH ST4096 28ms MFM 80MB $599 

wrr 


286^^ Computer 


• 


PERFORMANCE RATINGS 
NORTON 

'STEM SI V»r4.0 MIPS Pow«rMt1*r 


IBM Model 50Z 

11.2 

1.6 

147.2 

Compaq 366-16 

15.6 

2B 

319.9 

Shamrock 286*12/0 

15.3 

25 

253.3 

Shamrock 286-12/1 

11.8 

1.9 

178.9 


•80286‘12Mhz 1 wait state (0 option^) 

•8 sM American made mothertoard 
‘Room for 1 fun and 3 half-height drives 
•220 watt power supply. Award BIOS 
•Serial/Printer ports. Clock/Calendar 
■Choice of 12 or 1.44MB floppy drive 
Western Digital 1:1 interteeve Disk contr^ler 
'LepreKeys Enhanced keyboard with tactile 
switches & built-in calculator 
■51 2K RAM standard expandable to 1 MB. 

1 year warranty • 30 day money back guarantee. 


Complete Systems: Base Unit 

Monographics Card & Monitor 

VGA Card & Mortochrome MonKor 

EGA Card & EGA Monitor 

Paradise VGA Plus Card & Multiscan Monitor 

Paradise VGA Plus 1 6 Card & 

NEC Multisync II Monitor 


$ 895 I 

$1049 

$1295 

$1469 I 

$1595 

$1895 


^3aAA LakefiekI Rd.. Dept. P. 

Westlake Village. CA 91361 

To order, or get 

our free catalog, call TOLL FREE 
800-722-AT-XT 
Callfomia 
805-373-7847 
FAX 

805-379-9345 

• No extra for Visa/Master/Discot^ (AMEX add 3%). 

• Prices include UPS surface shipping. 

• Federal Express dipping just $1.50 per pound. 

• 30 Day money back guarantee. 

• Corporate & /nstrfufiona/ PO's accepted. 

• Caff tor our FREE catalog. 

IMON R£ADERSERV1CE.CAR« 






THE FIRST NAME IN TRUE OEM COMPATIBILITY 


NATIONWIDE 

1 - 800 - 292-6272 

FAX 

1 - 301 - 561-4659 

MARYLAND LOCAL 

1 - 301 - 561-0200 


Use of equipment manufacturer's 
names is for identification only. 
NCRC is in no way affiliated for the 
OEMs listed. 


eOMPUIER 


TM 


9566 Deereco Road • Timonium. Maryland 21093 

NCnC GUARANTIE 

"WevtiUnevsr knowingly disappoint you If for any reason your 
purchase does not give you conipiele sahslaciion. the lull 
puichase price will be cf^eerluliy refunded immediately upon 
return of the merchandise 

We have always believed that no sale is complete until the 
customer has received lolai sahsfachon from our products 

“paUiys S- Pfes'deni ] 


QUALITY 

SERVICE 

PRICING 

BUY DIRECT FROM 
THE MANUFACTURER 

STOP THROWING AWAY 
YOUR DOLLARS 

$ $ t 

We manufactura our products with the 
finest matrix inks, premium high den- 
sity nylon, precision engineered plas- 
tics and "Rem" air refrigerated loading 
equipment. 


CARTRIDGE RIBBONS (NYLON) 

No. Description Price Ea. (Black) 

2ftO aids 2000 S4.95 

050 

Ariadex 9500/9600 

.3.95 

180 

Apple Imagewriter II 4 color 

10.95 

114 

Apple Imagewriter/DMP 

3 25 

102 


-.5 05 

127 

Brother M1509/1709. 

.5.75 




104 


.4.95 

113 

Centronics 150/152.. 

..2.45 

109 

Centronics 350/351/352/353 

..9.35 

112 

Centronics 704/705/753 

..4.95 

118 

Citizen LSP 12OD/10OD 

495 

169 

Citizen MSP 10/20.... 

..2.75 

167 

Citizen MSP 15/25.... 

.385 

123 


.7.55 


C. Itoh 1550/7500/8510 

3 25 

120 

Data General LP2 

..6.35 

130 

Data Products M-100L/120/200 

...3.85 

131D 

Data Products B-300/600 

..5.45 

137 

Data Products B-900/1000 

7 15 



-2 85 

990 

Datatrol/LRC MP40.. 

4 55 

135 

Data South 180/220/5180 

.2.65 

160 

Dec LA 34/100/210 Letterprinter .... 

...3.25 



325 

156 

Diablo 1660/2300 Matrix 

...3.85 

153 

Diablo Hytype II Nylon 

...3.25 


260 Epson EX 600/1000.. 4 65 

165 Epson FX/MX/RX 70/80/85 2.75 

167 Epson FX/MX/RX 100/185/286 3.85 

288 Epson Lq/500/Lq 800/Lq 850H.D 3.85 

289 Epson Lq 1000 H.O./Lq 1050 4.95 

163 Epson Lq 1500 3.25 

281 Epson Lq 2500 H.D 4.95 

283 Epson Lq 2550 4.95 

175 Epson LX 80/90 2.75 

226 Facit 2301/4512/4514 3.25 

133 Facit 4500/4510/4511/4513 4.15 

1 35 Facit 4520/4525/4526/4528 2.85 

991 Fujitsu DMPG 9/DX21 00-2200 4.35 

146 Hewlett Packard 2608 20.55 

145 Hewlett Packard 2631A 12.05 

231 Tally 1000/Honeywell 9mm G.P 2.75 

181 IBM 3287/3615 Sil.Dol.Cup/Loop 1.95 

195 IBM 3287/3619 Sliver Dol. Cart 2.75 

182 IBM 3288 1/2" Harmonica 3.35 

185 IBM 3776 3/4" Harmonica 3.85 

188 IBM 4201 ProPrInter II 4.15 

176 IBM 4202 ProPrinter XL 4.95 

177 IBM 4207 ProPrinter X24 4.95 

211 IBM 4208 ProPrinter XL24 6.35 

184 IBM 4224 11.25 

875 IBM 4234 22.95 

198 IBM 5224 Baseball Bat 15.35 


COLORS . . . BLUE - GREEN - PURPLE - RED 
Add $1.10 to your price per unit — Nylon only 


No. Description Price Ea. (Black) 

176 IDS Prism Black 132/2080/2132 3.85 

178A IDS Prism Primary RD/BL/GR/B 10.75 

178B IDS Prism Process CY/MA/Y/BL 10.75 

286 Mannesmann Tally 85 4.35 

285 Mannesmann Tally 86 4.95 

233 Manne8mannTally1000/1200/1600 3.05 

204 Mannesmann Tally 120/160 3.35 

205 Mannesmann Tally 140/180 3.85 

200 NEC 5500/7700 Nylon Cart 2.75 

114 NEC 8023 PC/8024 PC/8027 PC 3.25 

660 NEC PInwriter P1/P2/P6 3.95 

661 NEC PInwriter P3/P7 4.35 

662 NEC PInwriter P5 H.D 4.35 

663 NEC P2200 H.D 6.05 

210 NEC 5200/5300 7.95 

209 Okldata 1 82/1 83/1 92/1 93/320/321 4.35 

206 Okidata 292 5.35 

208 Okidata 293/294 6.15 

212 Okidate393 17.95 

217 Panasonic KXP 1080/1091/1092 4.90 

220 Panasonic KXP 1 524 7.95 

226 Radio Shack DMP 400/LPVI 3.25 

235 RadioShackDMPl004.PVll/TRS80LPll 4.35 

282 Radio Shack/DMP 130 4.15 

282 SelkoshaSP800/l000 4.15 

261 Star Micronics NB/NL/NP/NX 10 3.95 

264 Star Micronics NL/NP/NX 15 5.75 

266 Star Micronics NX1000 5.45 

267 Star Micronics NX2400 4.75 

262 Star Micronics Radix 10/SR 10 3.95 

263 Star Micronics Radix 15/SR15 4.55 

290 Star Micronics SD10 4.15 

291 Star Micronics SD15 4.55 

135 Telex 287D/287D2 2.85 

242 Texas Instruments 850/850XL/855 3.45 

243 Texas Instruments 860/860XL/865 3.55 

245 Toshiba P321/P351 3.45 

245 Toshiba P1340/P1350/P1351 3.45 

246 Toshiba P321 SL/P341 SL 5.05 

135 Tritel 2.85 

131D Univac 0789/0790.... 5.45 

CARTRIDGE RIBBONS • FILM 
(correefab/e / multi-strike) 

306 BrotherEM60/100/200Corr 3.85 

307 Brother EM200HR15/25/40 M/S 4.15 

227 CPT Rotary 8/9 M/S 3 25 

158 Diablo Hytype ii M/S 2 45 

317 Diablo Xerox Memorywriter 3.85 

334B Epson DX 10/20/35 M/S .... 4 85 

168 Facit 4560/8000 Corr 5 25 

1960EM-IBM5218/5219 Displaywriter 

M/S OEM 12.35 

222- IBM 6240 M/S 1.95 

"CALL US FOR VOLUME 
DISCOUNT PRICING" 


No. Description Price Ea. (Black) 

8120EM-IBM Quietwriter N/C 12.05 

740 IBM Wheelwriter Corr 3.85 

730 IBM Wheelprinter M/S 8.65 

320 IBM Selectric II H.Y. Corr 1.75 

2020EM-NEC2000/3500/8800FlipM/S 12.75 

201 NEC 5500/7700 Spinwriter M/S 2.75 

303 Nakajima Corr 3.85 

304 Nakajima M/S 6.05 

334 Olivetti ET 201/121 Corr 3.35 

334B Olivetti ET 121/351 M/S 4.85 

222 Qume I/Sprint 3/5 M/S 1.95 

223A Qume III Quick Load 2.65 

219 Qume IV Sprint 7,8,9.10.11.12 M/S 3.25 

227 Ricoh 1300/1600 M/S 3.25 

251 Wang System5581/6541M/S Matrix....3.25 

TWIN SPOOL RIBBONS - NYLON 


44b 

Burroughs 9245/9247 5M 

17.55 

453 

CDC 100/200/300 

5 25 

450 

Centronics 100/300/500.... 

4 15 

453 

Data 100/300/400 

5 25 

454 

Decision Data 6807/6811/6814... 

7.65 

455 

Dec writer LA 30/36 

2 75 

456 

Dec writer LA 120/180 

385 

480 

Facit 4540/4542 Black 

4.05 

462 

IBM 3262/5262 

5 45 

465 

IBM 3525 T/S 

335 

463 

IBM 5211 

4 15 

464 

IBM 5225/5250/5280 

15.95 

470 

Okidata 80, 82, 92,93 

1.35 


Okidata 84. 94 

2.75 

487 

Printronix 150/300/600 

5.45 

955A 

Seiko Universal Black/Red 

1.15 

470 

Star Micronics Gemini 10/10X.... 

1.35 

455 

Texas Instruments 800/810/815.. 

2.75 

456 

Texas Instruments Omni 820 

3.85 

401 

Wang 2221/5521 

3.45 


WIDE COMPUTER RIBBONS 

0056P-BST 14"x10yds 8.75 

0106P-Burrough8 9246 15"x20 yds 17.55 

0156P-Control Data COC 15"x25 yds 20.65 

0256P-Data Products 2230/2330 

15"x15yds 15.15 

0276P-Data Products 2400 14V4"xl5yds 15.15 

0356P-Documation 1200 15"x20yd8 17.05 

0456P-Honeywell Pru1200 17.6”x22yds 20.85 

0106P-Hitachi 15"x20yd8 17.55 

0556P-IBM 1403/3203/4245 14"x20yds 14.95 

0656P-IBM 3211/Documation 17"x20yd8. ..17.85 
0756P-IBM 4248 w/Imposer Strip 

18’-4"x20 yds 20.95 

0876P-IBM 6262 14"x20yrd8 17.95 

0956P-Univac 0770 15"x55 yds 39.65 

0976P-Univac 0776 15%"x20 yds 17.65 


*This is only a partial list of our products. 'Prices subject to change without notice. '$5.00 shipping and handling charge on all orders under $50.00 

Over $50. 00 actual freight is charged. 

See why corporations such as General Motors, Mobil Oil, AT&T, Eastman Kodak, the U.S. Postal 
Service and thousands more are now using National Computer SMUOWS " brand products 

SAVE 50% or more with our National Computer SbMQfS' brand products. 

CIRCLE 344 ON READER SERVICE CARD 



PC NETWORK. ^SERVICE 



THE^ 

PCf TURBO XT/10 
SYSTEM 


MONITORS 

HAONAVOX 

Amber TTL Mono $78. 

14' VGA Mono/Flat (640x350) 16$. 

14- RGB Analog (640x240) 294. 

14* EGAA^GA (720x350) 340. 

14' VGA (800x600) 419 

nrrsuBisHi 

1409 13' CQA (640x200) $249. 

1410 13* EGA (640x350) 361. 

1430 ir EGA(640x350) 39$. 

Diamond Scan (800x600) 490. 

SONY 

1302 13* Multiscan (1024x768).. $644. 

1303 13* MuWscan (800x600). 922 

PRINCETON GRAPHICS 

Ultrasync 12* $919. 

Ultrasync 18* $79. 

ZENITH 

1390 ir RGB (640x480) $439. 

1490 14* FTM Monitor 648. 

NEt 

Multisync II 13* (800x600) $999. 

Multisync Phis 15* (960x720) 919. 

Multisync XL 19* (1024x766) .... 2249. 

VIDEO BOARDS 

THE™Mono/Color $59. 

THE*"EQA/480 199. 

THE*VGAC56 220. 

PARADISE Autoswitch 460 219. 

PARADISE VGA+ 274, 

VIDEO 7 VEGA VGA 266. 

VIDEO 7 VEGA DELUXE 214. 

ORCHID Pro Designer VGA 299. 

ORCHID Designer VGA 800 235. 

ATI EGA Wonder 600 230. 


COMPUTER SYSTEMS 

AST Premium 386 MDL 300 .... $2770. 

AST Premium 286 MDL. 140 2848. 

COMPAQ De6kp(t>206-/40MB . 
COMPAQ De8kixo386-2S/1 10 . 
COMPAQ Deskpro 386-20/60MBCALL. 

IBM MDL 30-21 . 20MB CALL 

IBM MDL 30-286. 30MB CALL 

IBM MDL 502.30446 

VENDEX HEADSTART III ... 

LAPTOPS 

NEW! 

TOSHIBA [ ' 

T-3100E 

$ 2799 . 


T-1200HWB 

2214/2399. 

T-1600NEWI 

CALL 

T-3100E NEW! 

2790. 

T,.'^5>nn 

Aftao 

T^inn 

A7aa 

T-5200 NEWI 

CALL 


NEWI 
ZENITH 
Supersport 
In Stock Nowl 


ZENITH 

Supersport MDL 2 

Supersport MDL 20 CALL 

Supersport 286 MDL 20 CALL 


NEC 


Multi Speed HD CALL 


PRINTERS 


PANASONIC KXP-1124 


• Intel 8068-1 Switchabis from 4.77 to 
1 0MHZ • 51 2K RAM Expandable to 640K 

• Dual Floppy Controller • 1 50 Watt Power 
Supply • Mono/Color Video Graphics 
Board • 12* Monochrome Monitor • 1 
Serfal/IParNM/l Game Ports & Clock • 
101 *Ar Style Key Keyboard • FREE 1 
Year Warranty. 

Color Systems WHh 
Mitsubishi Monitors 

CGA Color System 

EGA Color System 

CGAW/20MB 

EGAW/20MB 


$1079. 

$1137. 

$1347. 


THE™ COMPLETE 40MB 
286/12 PROFESSIONAL 
SYSTEM 

*1579 

• 12MHz Switchable Speed • 512K RAM 
Expandable to 1024K • 1 .2M6 Mitsubishi 
Disk Drive • FDC/HDC Dual Controller • 
40MB Senate (ST2S1-1) Hard Drive • 1 
Serial^l Parallel/ & Game Port • Color/ 
Motk) Graphics Card *101 *AT* Key Key- 
board • 200 Watt Power Supply • 12* 
MorK)Chrome MorMor • FREE 1 Year 
Warruity 

Color Systems With 
Mitsubishi Monitors 


CGA Color System $1779. 

EGA Color System $2099. 

VGA Color System $2229. 300WP310/73 


Dot Mstrix 

Printer 

$339. 

PANASONIC 


IlftOi 

call 

1124 192/63 cps 

339. 

1524 240/60 Cps.. 

.. 578. 

1592 220/38CPS .. 

.. 418. 

1595 290/51CPS .. 

.. 446. 

KXP 4450 Laser w/Toner ..... 

1899. 

EPSON 


U800180/32CP6 

$199. 

EX800 300/60cps 

.. 439. 

FX 850 264/54cpS 

.. 369. 

FX1050200/94cp6 

467. 

LQ5001B0/60cps 

328 

LQ850264/88cpS 

CALL 

LQ 1050 264/88cpS 

CALL 

LQ 2550 400/133cp6 

.. 946. 

DFX5000533/80cps 

CALL 

NEC 


P2200170/55cps 

tse#. 

P5200 265/90 Cps 

530. 

PS300 265/70 Wide 

719. 

P9XL 400/330 cps 

1092. 


3199. 

OKIDATA 


ML 182P 18000 

$239. 

ML320 30(V63 

.. 346. 

ML 321 300«3 

.. 479. 

ML 390 270/90 

.. 479. 

ML 391 270/90 

.. 665. 

ML 393 450/120 ... 

1005. 

ML 393 COLOR 

1079. 

HEWLETT PACKARD 

n«Hkk)«l 

$7no 



DICOMX 


150p 150/50 

$313. 



M 

Ifl 



ca 


'DEFECTIVE SOFTWARE REPLACED DEFECTIVE HARDWARE REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE. 





ib'SELECTION ^PRICE 



U8 ROBOTICS HST 9600 625. 


«s g aias.ai i y^ 


CIRCLE 5iS ON READER SERVICE CARD 

1-800-621 -SAVE 


• TECH SUPPORT 1-S12-206-1410 

• CUSTOMER SERVICE 1<312-205-1510 

• nCSIMILE 1-312-205-1S2S 


SOFTWARE 


PLOTTERS/DIGnTZERS 


HOUSTON DMP 41. 42. 52. 61 CALL 
HOUSTON DMP 52MP. 62MP CALL 
ROLAND DXY 885 DXY980 CALL 
CALCOMP1023 CALL 

SUMMA8KETCH 12X12 379. 

SUMMASKETCH 12X18 645. 

SCANNERS 

H.P. ScanJet w/lntorfac8 $1455. 

PANASONIC RS 505 Flatbed 995. 

PANASONIC RS 506 Flatbed .... 1259. 

MICROTEK MSF 300G 2690. 

MICROTEK MSF 300CFIalbed .. 1390. 
PRINCETON LS 300 w/Adaptor ..798. 
COMPLETE PC Handacanner ....171. 
LOQITECH SctfMnan CALL 

MICE 

LOOITECH 

HI Res (Bus) $95. 

dear Ivhxise (Serial) 95. 

C-7 (Serial or Bus) 79. 

Mouse w/Paint (Bus or SeriaO 86. 

MtCROSOFT 

MOUSE w/WIndows 6Paint $144. 

MOUSEw/PNnt 6 Menus 107. 

MOUSE w/Easycad 124. 

MODEMS 

THE™ 2400 Internal $99. 

THE™ 2400 External 128. 

THE™ 9600 Internal 379. 

THE™ 9600 External 399. 

HAYES Smartmodem 1200 295. 

HAYES Smartmodem 12006 295. 

HAYES Smartmodem 2400 433. 

HAYES Smartmodem 2400B 433. 


DISK DRIVES 

SEAGATE ST-225 20MB/Kit $279. 

SEAGATE ST-251 40MB4<it 469. 

SEAGATE ST-2S1-140MB/28MS 439. 
SEAGATE ST-4096 80MB/28MS .. 625. 

MIMSCRIBE 3650 40MB/ KH 377. 

MMSCRIBE 3675 60MB HD/ KH .. 430. 
MM8CRIBE 6085 71 MB/22MS .... 642. 
PRIAM ID230230MB/RLL/12MS 1975. 

MITSUBISHI 360K 5.2S'HH 76. 

MOSUBISHI 720K 3.5* HH 86. 

MITSUBISHI 12MB 525‘HH 93. 

MITSUBISHI 1.44MB 3.5'HH 103. 

SYSGEN Bridge Rto 3.5* Ext. Drive 225. 

HARD CARDS 

PLUS DEVELOP. Hard Card 20 $549. 
PLUS DEVELOP. Hard Card 40 .... 690. 
WESTERN DIGITAL RIe Card (30)..419. 

TAPE BACKUP 
MOUNTAIN 40MB ExtyPower XT $969. 
MOUNTAIN 40MB Ext/PS/2 Mdl30 949. 
MOUNTAIN 150M8 Ext. /PS/2 .. 1550. 

IRWm 145C 40M6 INT-/AT 489. 

IRWm 1200 20MB/XT 299. 

PLUS DEVELOP. Pass Port 40 .... 606. 


CO-PROCESSORS/CHIPS 


INTEL 8087-1 $215. 

INTEL 8087-3 109. 

INTEL 80287-8 239. 

INTEL 80287-10 279. 

INTEL 80387-16 442. 

INTEL 60367-20 540. 

INTEL 80387-25 690. 

THE™640K Upgrade KH CALL 

THE™ Memory Upgrades CALL 

MULTIFUNCTION CARDS 

A8T6Packw/384K $269. 

AST Rampage AT W/512K 399. 

AST Advantage Premium w^l2K .... 428. 
INTEL Above Board 266 W/512K .... 385. 

INTEL InBoard 386 PC w/IMB 799. 

ORCHID Tiny Turbo 269. 

ORCHID Twin Turbo 379. 

THB™MultlW5XTorAT 65. 

ACCESSORIES 

THE™ 3.5*DSrt>D Bulk 25 $32, 

THE™5.25* DS/DD 50 Pack 19. 

THE™ 525* DS/HD BuA 25 19. 

FUJI 3.5* DS/HD 10 Pack 49. 

FUJI 525* DS/HD 10 Pack 21. 

CH PRODUCTS Mach III Joystick .... 34. 

CH PRODUCTS Game Card III 42. 

Pn Datashieid SlOO SO. 

CURTIS Ruby RIter 6 Outlet 96. 

FAX 

CANON Faxphone 6 $875. 

CANON Faxphone 20 ... 1290. 

CANON Faxphone 25... 1945. 

SHARP FO220 995. 

SHARP FO300 1199. 

SHARP FO420 1299. 

MURATAM1200 775. 


JOIN PC NETWORK FOR SERVICE, SELECTION a PRICE. 

rj^ New “Net" Pricing. . .Ail Members 
LIT Pay Prices Shown + Shipping. 

All Products on Display at 

LiT Our Warehouse Showroom. 

Tj^ No Credit Card Surcharge on 

Its Master Card or Visa. 

17 ^ Free Technical Support Before 

LiT and After the Sale. 

rn^ Fast 24-Hour Shipping on all 

LQ In-Stock Items. 

Qualified Sales Representatives 
Standing by to Serve Vbu. 


ALDUS 
Pagemaker 
3.0 

$ 479 . 

ADOBE Illustrator w/WIndows $428. 

ALDUS P^emaker 3.0 479. 

ASHTON TATE DBase iV 453. 

ASHTON TATE MuMmate Adv. II 289. 
BORLAND Turbo Cw/Oebugger 92. 

BORLAND Turbo Pascal 99. 

BORLAND Ouattro 199. 

BROOERBUND Where USA 26. 

BROOERBUND Where World .... 29. 

BRODERBUND Printshop 37. 

BRODERBUND Bank St. Writers 47. 
CENTRAL POINT PC Tools Deix. 42. 

CHIPSOFT Pro 1040 228. 

CHIPSOFT Personal 1040 46. 

DAC Easy Accounting 3.0 99. 

RFTH GENERATION Fastback -t- 99. 

FUNK SOFTWARE Alhvays 86. 

FUNK SOFTWARE Sideways .... 42. 

INTUrrOuicken 38. 

LOTUS Lotus 1-2-3 299. 

LOTUS Symphony 445. 

MECA Managing Your Money .. 117. 
MERIDIAN Carbon Copy Pius .. 114. 

MICROSOFT Flight Simulator 35. 

MHCROSOFT Word 5.0 CALL 

MICROSOFT Excel 2.0 319. 

MICROSOFT Works 99. 

MICROSOFT Windows 68i130. 

PEACHTREE Business Aoct. II 162. 

PETER NORTON Utiities Adv 77. 

PFS Rrst Choice 95. 

PFS ProfessionaJ Write 115. 

PFS Harvard Graphics 2S6. 

WORDPERFECT WordperfL5.0 225. 
XEROX Ventura Publisher 495. 


ALDUS 


625 ACADEMY DRIVE, NORTHBROOK, IL 60062 HOURS; MONDAY-FRIOAY 6:30AM6;00PM SATURDAY 10:0OAM-4;O0PM 





Count on CompuAdd. 


CompuAdd Starter Kits 
provide a great way to get 
into personal computing 
immediately. We’ve bundled 
computer and kQrboard, 
hard drive, monitor, printer, 
software and all the acces- 
sories and supplies you need 
to get started, and packaged 
them in a specially priced 
kit. And we’ve crea^ an 
assortment of Starter Kits 
to meet the price and per- 
formance needs rf a variety 
rf users. 


Executive 
Starter Kit 


• Computer: 

CompuAdd 386/16 

• 80386-16 processor providing 
16MHz, 8 MHz,6MHz. or 
4.77MHz software selectable 
system speeds 

• 0 wait state (Page-mode) 

• 1MB RAM expandable to 4MB 
(Option to 10MB RAM) 

• 5.25" 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• Five 16-bit and two 8-bit 
expansion slots 

• 80287 math coprocessor 
support 

• Choice of AT-style, 5151 . or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics 
video package, or enhance your 
system with bQA or VGA video. 

• Hard Drive 

40M8 Seagate- fully installed, or 
upgrade to a higher capacity drive. 

• Printer 
Epson® LX-800 

• ISOcps draft. 30cps near letter 

quality 

• Multiple fype styles 

• Tractor/friction paper feed 

• Software 

• CompuAdd INTEGRATOR’“ 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak~ 

• CompuAdd MS-DOS® and 

GW BASIC® 


> Accessories 

• 200 sheets of continuous form 
paper 

• Printer c^le and ten blank 
floppies 


$2695 



Professional 
Starter Kit 

• Computer: 

CompuAdd 286/12 

• 80266 processor providing 
12MHz and 6MHz switchable 
system speeds 

• 512KB RAM expandable to 
1MB 

• 5.25" 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• Eight expansion slots 

• Math coprocessor support 

• Choice of AT-style. 5151, or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics video 
package, or enhance your system 
with EGA or VGA video. 

• Hard Drive 

20MB fully installed or upgrade to 
a higher capacity drive. 

• Printer 
Epson LX-800 

• 180cps draft, 30cps near letter 
quality 

• Multiple type styles 

• Tractor/friction paper feed 

• Software 

• CompuAdd INTEGRATOR 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak 

• CompuAdd MS-DOS and 
GW BASIC 

• Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 

$1595 


Career 
Starter Kit 

• Computer: 

^mpuAdd Turbo/10 

• 8086 processor providing 
10MHz and 4.77MHz switch- 
able system speeds 

• 640KB RAM 

• 5.25" 360KB floppy drive 

• Floppy drive controller 

• Eight expansion slots 

• Math coprocessor support 

• Choice of AT-style, 5151, or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics 
video package, or enhance your 
system with tGA or VGA video. 

• Hard Drive 
Optional hard drive. 

• Printer 

Star Micronics NX-1000’“ 

• 120cps draft, 30cps near letter 
quality 

• Multiple type styles, nine-pin 
print head 

• Tractor/friction paper feed 

• Software 

• Professional Zen Software 

A totally integrated software 
package: ZenWord^*^, 
^nCalc^’^ and ZenLink™ 
PC-FullBak software with 
optional hard drive 

• CompuAdd MS-DOS and 
GWB^IC 

• Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 

$929 


Hard Drives 

MGA 

EGA 

VGA 

40MB 

S2695 

$3095 

$3245 

71MB 

$2865 

$3265 

$3415 


Hard Drives 

MGA 

EGA 

VGA 

20Me 

$1595 

$1945 

$2145 

40MB 

$1715 

$2065 

$2265 


Hard Drives 

MGA 

EGA 

VGA 

NM 

$929 

$1279 

$1479 

20MB 

$1179 

$1529 

$1729 



CompuAdd systems deliver some surprising numbers 
for remarkably low prices. 



CompuAdd desifpis and manufactm^rs a full line of affordable, reliable computers employing proven 80286/80386 technology. 
The.se systems are earning a reputation for dependability in thousands of demanding business and institutional applications 
every day. 

CompuAdd backs every system with a 30-day money-back guarantee and a full one-yeai- wan-anty Expert on-site service is 
available fiDm Memorex Tfelex Corporation. 

Our experienced technical support personnel answer yoiu' installation and operation questions and solve most problems imme- 
diately 1^ toll-free telephone When requited, CompuAdd will send you a new exchange part within 48 hours shipped Federal 
Express’. We pay the freight both ways. 


CompuAdd 386/16 

• 80386-16 processor running at 
16MHz. 8MHz. 6MHz. or 
4.77MHz software-selectable 
system speeds 

• 0 wait state (page-mode memory) 

• 1MB RAM expandable to 4M6 
(Option to 10M6 RAM) 

• CompuAdd INTEGRATOR'** 
productivity software package 

• Choice of 5.25" 1.2MB or 
3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Five 16-bit and two 8-bit expan- 
sion slots 

• 80287 math coprocessor support 

• Choice of enhanced 10l-key, 
AT-style. or 5151 keyboard 

• 17.6 on Norton’s Benchmark 4.0 
test 


$1895 


CompuAdd 286/12 

• 60286-12 processor running at 
12MHz or 6MHz. switchable 
system speeds 

• 0 wait state 

• 512KB RAM expandable to IMB 

• CompuAdd INTEGRATOR 
productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 
1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8-bit expan- 
sion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key, AT- 
style, or 5151 keyboard 

• 187 on Norton s Benchmark 4.0 
test 


$995 


CompuAdd 286/10 

• 80286-10 processor running at 
10MHz or 6MHz. switchable 
system speeds 

• 512KB RAM expandable to 1MB 

• CompuAdd INTEGRATOR 
productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 
1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8-bit expan- 
sion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. 
AT-style. or 5151 keyboard 

• 9.4 on Norton's Benchmark 4.0 
test 


CompuAdd Turbo/10 

• 8088 processor running at 
10MHz or 4,77 MHz switchable 
speeds 

• 640KB RAM 

• 5.25" 360KB half-height, dual- 
sided floppy drive 

• Dual floppy disk controller board 

• Eight XT-compatible expansion 
slots 

• Math coprocessor support 

• Front panel display with keylock, 
reset button, turbo button, plus 
LED indicators 

• Choice of enhanced 101-key. 
AT-style. or 5151 keyboard 


$895 $595 


366/16 System 

MGA 

EGA 

VGA 

40MB. 28ms 

$2,449 

$2,799 

$2,999 

eOMB. 28ms 

$2,695 

$3,045 

S3.245 


Turbo/10 System 

MGA 

EGA 

VGA 

No drive 

$729 

$1,079 

$2,999 

20MB 65ms 

$999 

$1349 

$1349 


266/12 System 

MGA 

EGA 

VGA 

20MB. 6Sm$ 

$1,399 

$1,699 

S1.899 

40MB 40ms 

$1329 

$1379 

$2,079 


286/10 System 

MGA 

EGA 

VGA 

20MB. 63ms 

$1,249 

$1399 

$1,799 

40MB. 40ms 

$1,429 

$1,779 

$1,979 


order Toll Free 800 - 666-1872 

Customer Service: 800 - 999-9901 Fax: 512 - 250-5760 

Telex: 763543 COMPUADD AUS USA; 512-258-5575 


ComouPdcl 

CORPORATION 

12303 Technology Blvd. Austin, Texas 78727 




Count on CompuAdd. 


AT Hard Drives 



Drives include cables, mounting hard- 
ware, manual and FREE PC-FuHBak "' 
disk backup sofware. 

43MB MiniScribe' (25ms) $459 

71MB MiniScribe (28ms) 

(Reg. $649) $569 

80MB Seagate' (28ms) $669 

117MB Seagate (28ms) $869 


XT Hard Drives 

Drives include cables, mounting hard- 
ware, controller card, and FREE 
PC-FullBak disk backup sofware. 


20MB MiniScribe (65ms) $279 

30MB Seagate (65ms) $310 

40MB MiniScribe (61ms) $379 

20MB MiniScribe (65ms) 
for Compaq Portable $299 


Tandy -Compatible 
Hard Drives 

20MB MiniScribe (65ms) 

For 1000/A $319 

ForSX/TX $319 

ForSOOOHI $375 

40MB MiniScribe (Sims) 

For 1000/A $395 

ForSX/TX $395 

44MB MiniScribe (25ms) 

ForSOOOHL $749 

FlashCards 

FlashCard-20™ 

MiniScribe (65ms) $299 

For Tandy-compatibles $359 

RashCard-30^“ 

MiniScribe (65ms) . . $339 

For Tandy-compatibles $379 

FlashCard-49^" ' 

Seagate (40ms) 

(Reg. $539) $499 I 


I/O Cards 

AT I/O serial port and 

parallel port (Reg. S59) $49 

XT I/O serial port, parallel 
port, clock/calendar, and 
game port $65 

Diskette Drives 

360KB half-height 5.25" floppy 
drive for the XT (black) $99 

360KB half-height 5.25" floppy 
drive for the AT (gray) . $109 

720KB half-height 3.5" floppy 
drive for the XT (black) $109 

720KB half-height 3.5" floppy 
drive for the AT (gray) $115 

1.2MB 5.25" floppy drive 

for the AT (gray) $109 

1.44MB half-height 3.5" floppy 
drive (gray) (Reg. S135) $89 

Personal System/2'“ 
compatible external drive 
installs as drive B and permits 
transfer from 360KB to 
720KB format $199 

Monitors 

MGA 

12” flat screen monitor with 


tilt/swivel $95 

Amdek* 410W monitor 

12" nonglare screen $159 

Amdek 432W monitor with 

fiat screen and tilt/swivel $220 

CGA 

IBM -compatible color 

monitor 13" diagonal 

screen $239 

EGA 

IBM-compatible 13" EGA 
monitor $349 


VGA 

Color VGA 13" analog 

monitor $515 

Zenith 14" Color VGA 

640 x 480 $759 

Video Cards 

Monographics card up to 
720x348 resolution $49 

Hercules Monochrome 
Graphics Card Plus up to 
720x348 resolution . $179 

Hercules^** Color Graphics 
card for AT on a half-size 

card $149 

CompuAdd EGA-480 IBM/ 
EGA-compatible card with 
256KB display memory $179 

CompuAdd VGA card 


800x600 resolution. 16/256K 
colors, supports IBM VGA. 

CGA, and Hercules 
Monochrome graphics $220 

Video-7 ‘ Vega VGA card 
640x480 and 800x600 
resolutions with 16/64 color 
capability $279 


Monitor/Card Combos 

Monographics 12" flat 

screen with tilt/swivel. 

monographics card . $139 

CGA 13" IBM-compatible 

monitor with 640 x 240 

resolution plus. CGA 

graphics card $279 

EGA 13" IBM-compatible 

monitor with 640 x 350 

resolution, plus EGA 

graphics card $489 

VGA 14" analog monitor 

with 256 colors, plus 

VGA graphics card $695 


Multifunction Boards 

AT Multifunction board 
with 0KB, up to 1.5M6 RAM 
expansion, serial, parallel and 
game ports, for ATs and 
compatibles (Reg. $99) $85.99 

XT Multifunction board 
with 384KB RAM. parallel port. 


serial port, ctock/calendar. 
and game port for PCs or 
compatibles $199 

Memory Cards 

MEM-576 with OKB $35 

I EMS XT with OKB $99 

; EMS AT with OKB $119 

j Intel Above^“ Board Plus 
with 512KB . . . $455 

Modems 

1200 baud CompuAdd 

j (internal) $69 

I 1200 baud CompuAdd 

' (external) $89 

Everex Evercom'" 

1200 baud (internal) $89 


Hayes Smartmodem^** 1200B 
I 1200 baud (internal) $299 


Hayes Smartmodem 1200B 
1200 baud (external) $319 

2400 baud Compu^d 

(internal) $139 

2400 baud CompuAdd 

(external) $159 

Everex Evercom 

2400 baud (internal) $149 

Hayes Smartmodem 2400B 
2400 baud (internal) $449 

I Hayes Smartmodem 2400B 
' 2400 baud (external) $469 


Pointing Devices 

Logitech* HiREZ Mouse 
with 320 dots per inch 
resolution capabilities. 

Bus interface $109 

CompuAdd Serial Mouse 
features Dr. HALO 111^“. pad, 
and pocket $55 

Genius Digitizer Tablet 
provides resolutions up to 1000 
lines per inch on a 12" x 12" 
work area. Includes Dr HALO 


III software . . $309 

CompuAdd Joystick $19.95 

Mach III Joystick $35 



ComouPdd 

CORPORATION 


Order Toll Free 800-666-1872 

Customer Service: 800 - 999-9901 Fax: 512 - 250-5760 

Telex: 763543 COMPUADD AUS USA: 512-258-5575 


12303 Technology Blvd. Austin. Texas 78727 



CompuAdd offers everything for personal computing. 
Phone now. We’ll pay for the call. 


Printers 

Okidata321 132 columns, 

250cps draft, 63cpsNLQ . . . S529 
Epson'^ LX>800 80 columns, 
leOcps draft, 30cps NLO .... $209 
Epson FX-1050 132 columns, 
264cps draft, 54cps NLO .... $47^ 
Epson EX*800 80 columns, 

SOOcps draft, 60cps NLO . . . $395 
Epson LQ*500 80 columns, 

180cps draft, 60cps NLQ . . . . $305 
Epson LQ-1050 132 columns 

264cps draft, 88cps LQ $799 

Panasonic” 10911 80 columns, 
192cps draft, 38cps NLQ .... $219 
Panasonic 1595 132 columns, 
240cps draft. Slops NLQ .... $479 
Panasonic 1124 80 columns, 

192cps draft, 63cps LQ $389 

Switch Boxes 
Manual 

25*pin (serial or parallel) 

X(2/2) $35 

AB(2/1) $13 

ABC (3/1) $29 

ABCD(4/1) $33 



36-pin Centronics 

X(2/2) $35 

AB(2/1) $29 

ABC (3/1) $29 

ABCD(4/1) $33 

Automatic 

Serial (4/1) $75 

Serial (8/1) $99 

Parallel (4/1) (Reg. S79) . . . $55.99 
Parallel (8/1) $99 

Tape Backups 

40MB Internal (AT) $359 

40MB Internal (XT) $359 

60MB Internal $757 

60MB External $849 


Math Coprocessors 

8087.3 $119 

8087-2 $159 

802873 $179 

802873 $259 

80287-10 $299 

80387-16 $499 

80387-20 $569 

80387-25 $699 

Keyboards 

AT-Style 5060 keyboard 
has 84 keys and enlarged 
ENTER and SHIFT keys for 

easy operation $69 

Enhanced 101-key 
keyboard for AT or XT 
compatibles with 101 keys 
including 12 function keys .... $69 
5151 keyboard for the IBM 
AT, XT, ^ compatibles. 

Includes separate numeric 

and cursor key pads $69 

Software 

For IBM* -compatibles 
Communications 

Carbon Copy Plus^’^ $113 

Carbon Copy Plus (35") $113 

CompuServe® 

Subscription Kit $21 

Crosstalk XVI® $103 

Smartcom II® $87 

Compilers and Languages 

Mjcro 80 ft®C Compiler $312 

Microsoft FORTRAN 

Optimizing Compiler $312 

Microsoft Macro Assembler . . $102 
Microsoft QuickC^ 

Compiler $67 

Microsoft QuickBASIC^ $69 

Turbo C® $108 

Turbo Pascal® $108 

Desktop Publishing 

Aldus PageMaker® $577 

FONTASY® $36 

PFS: First Publisher $76 

PFS: Rrst Publisher 

Art Gallery $75 

PrintmasterPlus™ $32 

NewsMaster 11^ $49 

Databases 

dBASEIV™ $485 

PFS: Professional File . . $145 

Q&A™ $199 


Order Toll Free: 


800 - 666-1872 


Customer Service: 800-999-9901 


F^: 512-250-5760 



Prepare your 
1988 federal 
- >Y\jK ' tax return with 
Tax Advantage™ II at the 
unbeatable price of. . . 

$29.95 

Financial 

DAC-Easy"* Accounting $59 

DAC-Easy Light™ $42 

DAC-Easy Payroll™ $59 

Managing Your Money® $129 

Quicken® $30 

Sylvia Porter's 

Investment Manager™ $89 

Timesllps® III $117 

Games 

Flight Simulator $35 

Flight Simulator (35") $35 

King's Quest™ IV $29 

Gunship™ $30 

Leisure Suit Larry Goes 

Looking for Love™ $29 

Manhunter $29 

Mean 18 Golf $24 

Police Quest II™ $29 

Scrabble $26 

Test Drive $26 

integrated Packages 

Framework II™ . . . . $450 

Microsoft Wbrks $99 

PFS: First Choice $95 

Symphony® $449 

Symphony (35") $468 

Organizational 

Harvard™ T(Xal Project 

Manager II $425 

Microsoft Project $345 

Time Line™ $288 

Time Line (35") $288 

Spreadsheets 

Microsoft Excel $339 

Quattro™ $165 

VP-Planner® $53 

Lotus 1-2-3® (Reg. $329) . . . $299 


Utilities 


Copy II® PC 

$25 

Disk Optimizer™ 

$41 

FASTBACKPIus 

$105 

FASTBACKPIus(35") 

$97 

Norton Commander 

$47 

Norton Utilities™ Advanced . . 

$79 

PC-FullBak™ 

$49 

PC Tools® Deluxe 

$40 

Word Processors 

Gram-mat-ik III™ 

$52 

Microsoft Word 

$229 

MuttiMate Advantage II™ .... 

$289 

PFS: Professional Write .... 

$116 

Q&A Write"* 

$111 

WordPerfect® (Version 5.0) . . 

$243 

WordPerfect (ds") 

$245 

WordStar® Professional .... 

$250 


CompuAdd 

We offer the best service and support avaitabie in the 
mail order industry, so you can purchase with 
confidence: 

• FREE one-year limited warranty 

• FREE 3(Fd^, money-back guarantee 

• FREE one Of technical phone support 

• FREE credit card ordering — no surcharm 
Please add 2% to all purchases for sh^ng and 

handkng (minimum $3, shipping outside the conttnersal 
U-S will increase cost). Add 5% for shippingfhandling 
to APO/FPO addresses (Minimum $5). AH return items 
must be accompanied by a Return Merchandise 
Authoriation number; call our technical si^iport/ 
customer service department. Prices are subiect to I 
clwtge without notice- Arizona, Colorado, Florida. | 
Geor^ Kansas, Missouri, and Texas reslderti plem 
add appropriate local safes lax. TNrtyday money-back 
guarantee does not Include return freight, or shipping 
and handling. Software is non-rafundabie 
We accept MasterCard, VISA, money orders, certified 
checteperaonal checks (plooeo allow 10 days lor pfocees- 
lng],CO.Ds($50rranimumor(tor),axnpenyandinstilu- 
tional purchase orders, and wire transfers. 

Corporate and Institutlonai Accounts 

We are dedicated to provicling the professionai service 
you require to keep your business funning sm oothly. We 
accept purchwe orders on a net terms basis with 
approved credk and a minimum initfef purchase of $500: 
We provide a full-time technical staff to answer your 
quesbonsandmakelast repairs, ifneeded. Call us today: 
800-456-3116 

CompuAdd is an established leader m the computer 
industry. We offer superior prices, products, customer 
support, and service! 

Fax: 512-250-5760 

Telex: 763543 COMPUADD AUS 

Outside United States: 512-258-5575 


ComouPcId 


Telex; 763543 COMPUADD AUS USA: 512-258-5575 

CIRCLE 294 ON READER SERVICE CARD 


CORPORATION 

12303 Technology Blvd, Austin, Texas 78727 






1800 - 558 - 000 ; 


If you don’t see it, CALL 


iijMagaial 

1800 - 558-00031 


Mon-Fri 9AM - 9PM CDT Sal 11AM - 5PM 


THE LATEST ON PRODUCTIVITY SOFTWARE 


Ac3.5"DlskAvallablel 


|[»*V30 57 95 MKhMtlcAiSynMflJbn.W 

SMMlafM ltf.W DSB»cti 9 /« 4 _.». 9 S/JI. 9 S 

4 In I AccoMln^A t*X»S DSHalp 

4 Vhwfll 3 * 9.93 DSOpUrrtwA - 4 a. 9 J 

• hi,—. 4 I. 9 S DST«iw M. 9 S 

• Bm. 119,93 


AWM9nw4J)A 144.93 B<tT Rna V3J ... 

ACC PAC „ 2S9.93 lOA PhM V1005 

ACT CAIX BiaWtrOPw^ 

AMfM»B*afc FI«*Sr. —32.93 b>m U 


299.93 

.— 124.91 

...... 92.93 

I ...M9.99 
— 41.93 

..4«9.93 PMiBKk42.0IA 109.93 

AHwayi »9.93 PMiB»nrw4 44.93 

AMI (IMuBmimIA 94.93 PmTiu — 31.99 

AMww T atlw T m CW (A)*9.93 FkC«A 39.99 

AAMM4.I 194.93 PB«P*ltata»2J) A 94.93 

AMDSkMcfclJM 99.93 Pto«ClHnhi«0 13993 

A«e9Ud>Bf4il.M.._49.99 porTteltoceid . . 3493 

AMmmA 31.93 PefwiPIlM KM 

Bwkll3.l3 42.93 44.93 

BMfjrWMcfcA 24.99 Pom SMB«klMiB4. ...49.99 

Bo^oM Wert Wrtar A. 114.93 PomTooltOI »>NM A -34.99 

Bo^(kopB4.0A 204.95 Potmnio 39.99 

BH Om A«OD«rtlii| — 199.93 FnBHi4.Dov3.IA — 199.99 

BrteMjaBrtAiiLO 74.93 P nwwfc tn VI JA-. 439.99 

C ol H 4»CiH4or4A 31.99 3.0 34.99 

Cart*llO»p|43AA — IIA93 Piomj AAvmeA 34>A.9B.93 

CmorConMAHM 92.9* FranP^2.0 — §4.99 

CCSDiri|Mr 4t.93 ObSwA I7A99 

ChMkWrtiiFh* 30.99 OMt3DittTeFnrt.V3AAr7A99 

Clen Up CiFomr—. 14993 OohSAchiI.I 91.99 

CtoHUpS^poft 199.99 OmArttaoA 2t4.9S 

Cetonx VGA PMM — 107.93 <MMPm. STomkA — 279.99 

C«P30PC3AA 21.93 OaikCrt U 340 mFIm 139.99 

CmPM2«A 94.99 OMWOltCrt 3.0 A_™S2.99 

D8Hi44A 479.93 QmhIc Dm OlAx-CALL 

DACBcMHhefc3A — 114.93 OoMleCMiivrt 2 92.99 

OACBhjAMIAA — 39.99 OowOlW 204.99 

DACEh^BmA 32.99 OotxrA. 41.93 

DACBa^OnpliAVIM* 39.99 orwnnMBxaiA 34.99 

DACE49LHiAce«|.A 44.99 CM*4vio*1,0A -It*.** 

DACEM)rh]Pi«fl3AA-99.99 OnpAIn iMBox 24 A — 79.99 

DAC IHJ Wirt m A— 41.93 inAVIAn 319.93 

DACHorttveoyttm— 39.93 WteXLl.O 149.93 

*^■4" - .424.93 UgHOf^rtexA — .IIA9S 

DmAu 409.93 aZA 209.99 

DBFM — 42.99 MPimDMlM 244.99 

DBXLUA 117.99 iklmhTXxA 47.99 

Di^Vb* 97.99 jCe,CI»« 219.99 

1M>»CA1^3DA 194.99 BgyUMiln 194.99 

MfHrVI4 424.99 K.,»*iiHA 

DMkUMZO 99.99 LMM IMIirtlrt A 37.93 

l>ih}*li« 34A T7.99 Li^|rt2.0*A™ 79J9 

DlnclAc«M4.1A 94,99 u^HWijA 92.99 

nwOplMM 43.99 UekntUMA 41.93 

01ikT9eMetM<f 79.91 Um14JA 294.93 

D1*T*el**l»i*A4*._. 114.99 Ui*HA»«rtlA 249.99 

DWMhMm*«w 3 23.93 UwBxpMHA 10993 

l>RPI«3tA 27.93 UmnMbrMin A -.319.99 

DhAx 3-D M b<iIm — 144.93 UaeOnfMcwiIlH DA 129.93 

IMiMBipitl 09.99 LhhMwvI.I 42.99 

teOiCAOUm 19993 LoiManwlBHlNwUl3>4.93 

-09.99 LMnVMilBck 294.99 


UcM VD 

UeM 14 V 2 . 0 A 
M.S BePcCefrp OAA 219.99 PF 9 FlmanFMaA 
M 4 .CC 4 «Bll>rV 9.1 .. 291.99 PPS Plof. Fib 2 J) A - 

M. 0 .CkHI 3 AA -. 234.99 PP 3 FWf. Wilb 2 . 0 A 

M 4 .CaMV 3.0 3 W .99 Plxb 

MJ.DM 3 J 109.93 

M 4 . Exert 3 .IA 319.93 

M.S.LMniDnl. 0 iA 
M 4 .MKr«AHm. 3 .l 
MB. 4 hMpUn 4 . 0 A — 129.99 
MB PC Woflul .09 A — 99.99 

MBfyojM 4.0 299.99 

MB QiM Barte V- 44 ) AC 7.99 
MB Qrtck C 1 . 1 A — . 47.99 
MB Wln 4 ewi 204 V 3 .l . 47.99 


■ 9.99 FP 9 laaH*« 3 . 0 A .... 91.93 

.. 09.99 FP 9 I«F« 42 . 0 A 74.93 

. 04.99 

174.99 

119.99 
119.93 

PbntbrtXclA 194.99 

PrtMAOhcMM FC-FrtI Brti 92.99 

34.93 FepOraFA 37.99 

. 99.93 PM-o-Wolh 94.93 

PiMrtb - 49.99 

PilMQ— ... 39.99 

hocemPWiA ... 47.93 


TAX PROGRAMsi Seagate Super Sale 


Tobias Tax Cut ...49.95 

Swift Tax 44.95 

Turbo Tax Pars. ..47.95 
Turbo Tax Pro .. 227.95 
J.K. Laaser Tax -.47.95 


P*HI*ltU$M 39.93 

Prt 4 l*llA 119.99 

PxHIriMn PrtrtbnO) -. I 49.99 

MBWMMi 30 tV 3 .l 124.93 QAA V 3 A 214.99 

MBWertV 4 A 222.93 Q A A Wrtb VI.OI A 114.93 

MBBrnwCrtpOAIO 209.99 QDaitI-. 39.99 

Mm 9 A 34.93 QMflni 304 .. 31.93 

MMOrtOA 74.99 Q«wn 90/60 — 34.99 


MmU 4 S 0 h 4 . 1 A 


,.94.99 QmotoA ..... 139-93 

114.93 Qrt«UnV3.IA 2999 

YeHMeM9 9AAI24.93 B-Bm 4:DOSA V2.t-449.93 
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K^FOiA 209.93 

BMm.. 30.99 

lUIrtifie i nb .......41.99 
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IUh i iw ICh 29.99 
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Rnrtf«SbilA 23.99 

SmaWert tV 2.0 A -. 299.99 
leurtHy BIrtA 31.93 
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Mlci»|ntl DimA 244.99 

MbtoOnpOka Onpli 4 A 309.99 

MOiHlD 99.93 

MenayMxbVJA 37.93 

NveliFiA 34.93 


. 49.99 
.. 49.91 
. 37,93 
. 34.93 
. 72.93 
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Norton OxUhA 

Norton Ml 4 Ja 

Norton MWhAOv. A. 


NamkanUFA 49.93 
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OnaWrlM 42 . 0 A- 139.93 




M It 2.1 A-... 
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SWa«ira3.3A — 39.99 
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MvanOi LoittX 99.93 
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SUPER SPECIALS ON RECREATION SOFTWARE 
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PliaaaDlacovafykh-. 24.99 
DrtpMn OrtHi^ 9 hmbb>f 31.99 
DeaWi PaFon —.—.. 26.99 
BmI Wa BaaabaH jtA 24 . 99 / 39.99 
Elaray'iQaaaatackA -. 19.99 

BfflflM 31.99 

P -19 9 rthaBa#aA —. 31.99 
P-l 9 aMrtll^ —. 19.99 

F -06 24.99 

PMryTrtaAOvA 37.99 



- 29.93 

HartlbrllrtOei 13.99 

IkeflWanletA 29.99 

In yMkla bOrtca DA- 29.99 
bftnaOenil Tbam Spora 23.93 

JnfcNIchrtaaa - 31.99 

iaeW - 21.93 

Jrt 2 .U 14.93 

IrtPl^rtr— — 32.99 

iortrtiviBIrtitt -. 24 . 99^.99 

KMTWk 24.99 

Khv'tQaao IB 1 a * 4 A 3 I .99 
Rkata or BhcA / A . 24 . 99 / 29.99 

L— rtrt A 24.99 

LarterUganla 27.99 




14 . 99 / 39.99 
fta Rea ftnnart Fava 19.99 

FtanadalBal 29.99 

FbabiA-. - 23.99 

Fbaon 24.99 

ftUoeQaallA 31.99 

PartaerRaObncaA 32.99 

PiM MrtIcA 31.99 

Pita hbaar 4 -a PmaABlr 34.99 
rata Shop * Orfb UbA - 34.99 
fttn 9 heF CenF- A — 31.99 

PabOanai.. - 23.99 

PatrtaSMy — 34.99 

Qlx 32.99 


Oanaal FI nai lOWenA - 30.99 

Ortirtat 29.99 

CliAaai — —. 23.99 

ObbalCenonartaA 24.99 

OaMRirtiA 29.99 

OarlUa Wa 23,99 

OmrtPrtxarcrtt 24.99 

Omrt Slam 8 rl 4 fe 3 B 9 S 

OMfJlai 



3.5 "DISK Available I 


Skaa a Db/A U 93/26 93 

Bky Shark 22.99 

SkyFex 0 22.99 

SpaenHaiiar 29.99 

S^ Max —31.99 

SpaaQaaei l.2,a3A.. 31.99 

^aa Raort 19.99 

Spartiv Nawf BaabdIA 24.99 

Sbr CenoMirt A — 32.93 

Srtf PiMl n A 31.93 

Sbr Wan —.23.99 

Sbr|IMa3 29.99 

StIU PbaUA M.99/29.9S 

SMp Pekafl 29.93 

SnbBartaSbnabiMA -.30.93 

Oapa Sbr Heekoy 29.93 

Tadmeeap A 23.99 

Tanker Dean 23.93 

Tarta — 19-99 

77bx4aA 21.93 

TlmBanOHi. 23.99 

TrrtirTlb _-2l.*9 

Trtata of Honor A 30.99 

TV Sporb FootbrtI 31.93 


Twtigrtf RanemA — 


23.99 


nVA.. 


PIotA 

MartTrtk 

Mavla Baecan Typo 


.. 12.99 
- 24.99 
.. 31.99 
. 29.99 

Matepolb 24.99 

MkJoiaacH BaaaOall — 29.99 

MlfMardMayk 30.99 

Me 4 am Wtri/A ... 26 . 93/29 93 
• 9.93 


Sa|a 

Sartlfrt WofUi I/A 33 . 93 / 34.93 
Stt. 9 lH|MaiMrtWari U. 9 S 

SlaMSarvkaA 31.99 

SlphHiA 21.99 

SInbad: ThmneofPakon 32.95 


USSOeanRar^- 29.99 

VldeitaorOiaA<tarma 9 i . 29.99 
War^ma Cano. Sat — 26.99 

WaMp 14.99 

Wabalan 4 /A 33 . 99 / 36.99 

WltartryS- 31.99 

WorMCUrtLAarBd 20.93 

Zak McKnekan 29.99 

Zany Oeir BOA » 36.99/29.99 
Zoom-——— U .95 


<^Seigai2 

ST -225 (20 Mog WIti CaMo) 

ST 238 H (30 Mog With Cobio) 

ST 251 (OOMogWhhCoMo) 

ST 251-1 (40MogW/Coblo(AT} 

ST 1 25 (20 Mog W/ Coblo) 40ino 
ST138^30 Mog W/CoMo) 4Qmo 
ST1 38R (30 Mog WIti Coblo) 
ST250R (40 Mog WIti Coblo) 
ST277R ieo Mog WIti CoWo) 

ST -1 57 R (40 MogWHh Cobl^ 
Controller Kit (PC/XT) MFM* 
RLL Controller Kit* 

■ Board pftoH are yood with parchta of eny Ser pab 

Seagate 20 Hard Card 
Segite 30 Hard Card 
Seagate 50 Mr* ' 


215 

225 

339 

425 

229 

279 

245 

259 

365 

395 

49.95 

59.95 

id drive 

295 

329 

475 


Toshiba 720 K With Rails 

99 

1 .44 Meg 3.5" Disk Drive 

119 



XT Systems 

Vendex 33 XT _1 Drive Color _$899 

Vendex 33 XT 2 Drive Color _$999 

Vendex 33 XT 1 Drive Mono _$699 

Vendex 33 XT _2 Drive Mono ^$799 

Packard Bell 500 IDrive Color $858 

Packard Bell 500 2Drivc Color _ $928 
Packard Bell 500 IDrive Mono .$764 
Packard Bell 500 2Drive Mono 

AT Systems 

Vendex Headstart m VGA Call 

Packard Bell 1000 12MHz Call 

Packard Bell 800 l2MHz Call 

3 S 6 System 

Packard Bell 386 16MHz Call 

II^M 

STAR PANASONiC 

1100 NEW 


-$834 


6 LHirPtnr 


1599 


NX 1000 178 

NX1000 RdOibbw 220 

NXaiOO 200 

LASEROMEIV 1796 

IT" 


Tiny Ti<be 206 OrcMd 279 Mil CAPraem* CALL 
ATI VIP Vk3A WorrtH 279 Onma Cwd XT 10 
ATIEOAWondarOOO 220 St^VOA-H 200 
ATIQrirttbOompn 110 OocIVCrt M 

PnrtWrirtVaArvASe 970 Tbrt»/Mnin. 2S0K ITS 
V«enV0A 200 CrtrfnrtVQA 200 

VngnCMhnn 200 C«pp2PCOti 100 

Pdrxrtbn VOA Pm 200 QwbOEOA,* 100 
ParadbAVOAv 276 OwbSEMS-a 230 
PavndbnEOA Auto 400 170 MbchBOTuito 229 
Parbdbn EGA Auto 360 108 C owpbto Pna 929 
Parndbn Brtto EGA 140 C eiw p bto Oorttrnr 100 
NtooHiHtortSmir 100 BtortONwOOB-U 900 
PaobMdBMEOA 166 OfcMdExort tOO 
PartwdMEGAHMlMtTO bOrt Abevn (tmnp)! 164 
PnehnnjBnl VBA 239 tntrt Abovn 612K 412 



I «• Packard Ball 1200 IM. . 


Packard Ball 1200 
Pbrtart BrtI 1200 Bit — 7* 
MbfTbl MNP . 149 PMkrtO Ban 3400 lM-_ 129 
Bart axbmal . 139 Packard Bad 2400 Eat a .. 199 
Bart Inbmal wlOi Mkror Srtiwiii 109 

a iiii n: 


I Mntar Can! 


To OrAbr OdI TbR fttt 

800-558-0003. 


17B6B MR.WAUKa.WI6B217 ^ 

rCo/iAa/nct e^/ecif to/i/cA 


MOUSE / JOYSTICKS 

1 MACH3JeyS6d( 35 MAXX FlgM Yoko 75 I 

■ Kraft Prom 3 Jeydkk 29 CH Fight SEC* 

SO 1 

1 Kraft Micro Mom* 59 Omni MotM* 

59 1 

■ KoftlBPa4w/Hdo3 99 Koytronico Mouo* 59 1 

■ K-C III Kraft Input Dovlco 

20 1 

1 Mouo* Syttomo PC Motwo II 

.00 1 

1 MIcfoooR Softal Mouto 

102 1 

1 Eloctronle Art* Mouo* w/ Dfx Pdnt II 

119 1 

1 EpyxSOOXJProJoyotIck 

.25.05 1 


P.O. sox 

ORDER LMES OPEN 
Mon.-Prt. OAAMPMCOTBdt 11AM-8PM. CST' 



ONOBNBtG INPO W MATTOM: tomiy iyabm. ft> baldaaiwy ta 

IbtlaiCaiai 
mPltMAJ 
I f<«l I uwanivv mmamabr t 


>1. 6k>go< P.O.'awanoma. COlS. 
b Ck aaiaa Ua. M. AK. FPO. APOPvWb Rke and Ca' 

. II<otvt|n piiai " b «"ar|aa aiaaad »a artUnurri awaint yau nH ' 
•x<ai 4 )Mr-ti 6 iboaH 
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Clone 286: Computer of Choice 


CHOOSE THE 2§6 THAT MEETS YOUR NEEDS! 


Clone 286 With 

LOW PRICE 



lOMHz, 30MB HARD DRIVE, 
MONOCHROME MONITOR 


Clone 286 With 

MEDIUM SPEED 


*1919 

vIHz, 40MB HARD DRIV 
EGA MONITOR 


Clone 286 With 

RICH SPEED 



16MHz, 6SMB HARD DRIVE," 
VGA MONITOR 



Standard Features of All Clone 286 Computers: 


• 80287 Socket. 

• 640K RAM (All RAM subject to a 
surcharge). 

• 1.2MB or 360KB Roppy Drive (Your 
Choice). 

• 2 Roppy/2 Hard Disk Controller, 

1:1 interleave. 

• Clock Calendar with Battery 
Backup. 

• System Reset Switch on Front Panel. 

• 1.44 MB Roppy Capability. 


• Enhanced lOl-key Keyboard. 

• Keyboard Lock. 

• Fully Expandable. 

• One Year Parts and Labor 
Warranty. 

• Novell Compatible. 

• 1 Parallel, 1 Serial. 1 Joystick Port. 

• PC-Write - QModem - ExpressCalc 
AutoMenu - HomeBase - Money 
Master - Findex - Clorte Utilities. 

• FCC Certified. 



CLONE 

VALUE CHART 

MONOCHBOMC 

COLOR 

Harcaha 

VGA 

CCA 

ECA 

VCA/MMUFriiamiT 


MMi/l:! RLL6SM 

Sim 

$1579 

$1499 

II7I9 

$1879 

dMMB/l:! MFM dlM 

IJ99 

1179 

im 

IBI9 

1979 

• WAD 

•SMS/ltl RLLdlH 

Id99 

IT79 

1699 

1919 

2979 

lBMa/l:l RLLUm 

1799 

irn 

1999 

2219 

2179 


mi>iB/i;i aixa 


29MB/l:IRLL99am 

iim 

U979 

S1999 

81819 

$1979 

49MR/I:I MFM 49Ma 

1499 

1779 

1999 

1919 

2979 

•SMR/ltlRlXdiM 

1999 

1879 

1799 

2919 

2179 

12210/1:1 RU. Itai 

1999 

2179 

IB99 

2919 

2479 


-f 7‘ F. r r f f r f T r f. 


Buy with Confidence! Our Guarantee Removes 
All the Risk from Your Buying Decision! 

The Clone Warranty is simple and straightforward. You have 30 days after 
receipt of your Clone to see if you and it are going to be compatible. If you are 
not satisfied with your Clonefor any reason within that time, you may return 
it for a full refund, less shippingcharges. Just don't write in the manuals and 
damage or lose anything that was in the original container, which also must 
be relumed. You can void your warranty by failing to exercise normal care 
when hooking up or operating your Clone. Complete warranty details are 
available on request. 

^ ORDER TOLL FREE! ^ 

iX Mon.- Fri. 9-7; Sat. 10-3 

Call from anywhere in the lower 48 states and Hawaii. 


OPTIONAL EQUIPMENT 

FLOPPY DRIVES 

MOK S.23' lMtf-he>cbi S 79 

720K i.y ia S.2S' brwket 99 

i.2M S.23* hUr-heiahl for AT 109 

I.44M 3.3“ in 3.23' bracket 109 

TAPE RACKUPS 

OutcMtridie. 20MB or 40MB $22 

40MB iniemaJ tape drive XT/ AT 279 

MEMORY ROARDS 
2MB RAM EMS board for the XT w/dK .. $79 
2MB RAM EMS board for iheATw/dK ....99 
AST RaaiM«e. 2MB EEMS Memory Board 

(UM 4.0) for AT with SDK 439 

MODEMS 

300/ 1200 with lofiwait $39 

2400 intemal with lofiwate 106 


FOR CLONE COMPUTERS 

PRINTERS 

SurNX-tOOO l44cpcNLQ $I79« 

Star NX-IOn Raiabow (uove «/color) .... 229* 

Siar NX-13 120/30cpi NLQtwidel 309* 

Star ND-iS l<0/43epi 3S9* 

StarNR-l0240/60cpiNLQ 349* 

Star NR-i3 taaw bM wMe 449* 

Star NB-IS 300/I00epi NLQ 

StarNB34-l0 2l6/72c{HLQ 

Star NB24-IS laaie bwi wide 

SurNX-240D l70/S7eacLQ.24pia.. 

Panatotiic KX-PI 124 M/ 19^. 34 p 
Panaioaic KX-PI09li. lOcol/ i20ept . 

PaaMOitic KX-PIOMi, 80 col/ I44cpt 169* 

Paaaoak KX-Pi092i. SO eel/240e^ 329* 

lO'Prinur Cable 12* 

*witb purchaw of our computer. 

A Wide Vanciy of Other Priiucn Availabkl 


..719* 

..449* 

..379* 

..319* 

,.339» 


SERVING YOU SINCE 1980 


TURBO CLONE 

749 "*" 


AT $ 
Style 
Keyboard 


Staadard Fcaiwca; 

a 8088 ^ 4 77 . lOMHr Turbo-ipeed 
Mainboard 

a 640K RAM itandard. (All RAM lubjecl 
to (urcharael 
a 8087 Sockci 
a 130 Wall Power Supfriv 
a 360K Floppy Drive wit n •— - 

Duk Conirollei a 

9 Heicuka* Compaiibk S 

Video Card 

a HiRetolulion TTl. Monilo 

J cboou gr ee n or amber) 

•Paralw Printer Poru 
o l-Senal Pori I2nd Optional ■ 

$29) 

a Came- Joystick Port, 
a Clock Calendar with 
battery backup 
0 8 Sloit 

0 Fully Expandable 
• Iniemal Speaker 
a PC-Wnle - (/Modem 
ExpieuCtk • HoaseBaM 
MoneyMaxlcf - Findex 
Cone Ulilitm - AutoMenu 


□ 



switch on Front P 


a LED*! (or Power. Turbo 
aad Hard Duk Acseu. 
a Ooe Year Pam and Labor 
Warranty 



snoD 


CLONE COMPUTERS a 2544 W. Commerce St. a Box 223957 

A DiVIUON OF AENOrOMP 

Dallas, Texas 75222-3957 • Telex: 882761 • Fax: 214-634-8303 

For InfonaatkMS or technical iBBtoUnce call 214-637*5414 

• t«e» by Omw CauvaMn. AB rlflM rw«d. Pitoa aad wmlBaala uapM W ebaam 
aUbaal aadee. AB prini me bi V». Man. PayaNMa mm be la Ua. (b* *awB aa a uX bank. 



aeg. U.S Pol Off. 
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COMPUTER DISCOUNT WAREHOUSE 


SAMSUNG 



S-UO 4.7Tm MIti. m. S SM. Ml-li C8A. 
DOS U Eitond Kfy^ 

S-330. 1 Flopm S729.50 

S-m 20 MeoMO M»o . . . m KimK 
$-5M AT CompttM* IHJ MHl. I SMl 
ZiffK. BiHI-i* EGA. DOS U EnA. KiyOwd 

S-S50. 1.2M Flppn S122a45 

S-$50. 20 Meo/^IMtO . .1$«Min»9&45 
MOO, X n MHz. I Slob. 1 Hog. t.2 « 

721 Floppitt 

$-800 $257069 

$-800. 40 MsoW) Mm . .299001/328000 
$-800. 40 Mag (28 msV . . 305OS0 


^ — systems 

8 y»>f»port Model 2 CALL 

t iipertpofl Mobel 20 CDW"* 

I wptra^rt m MocW 20 md 

>M HoM W 

g>ii1initNirt 3M ZcNITH 

TUfboapft 386 w/Moberw PRICING 



WHY PAY 
RETAIL? 

Nobody SeUs 
For Uss 

CALL FOR LOWEST CUSTOM QUOTES 


AT&T The right choice 

$300 WGS t99M2 

6312 W6S 1048.12 

6308 W6S 9187.78 

Model 63 4MSAS 

Model 64 8880.70 

Model 75 6820J8 

All WGS Models Come witli Keyboard 

EPSON 

DFX5000 ..j 

EXBOO 
FXB50 




.V.O'NJSTJV^PS^^ 


HARDWARE, SOFTWARE & PERIPHERALS AT I^ISCOUNT PRICES 


worn 

MOL 120 . 
MOL 140 . 
MDL 170.. 


. $5589.40 
.2769.58 
. .3415.26 
. 422882 
4892.32 


$499585 


AST SPECIALS 
$149878 MDL 390 . . 

. .228085 MDL 300C . . 

..264985 MDL 340C .. 

299886 MDL 390C .. 

MDL 300 2695.40 MDL 3150C . 

MOL 340 J29Ub‘ 

JATCT 

6300 WGS . . $995.42 Model 63 . . , 

6312 WGS 1645.12 Model 64 566070 

6386 WGS 3187.78 Model 75 592085 

IBM PS2 

MOL 30 20 Meg $1655.17 MOL 5QZ, 60 Meg. .NEW 
MOL 60. 48 Meg J340 IS MOL 70. ^ Meg . . FS2 
MOL 60. 70 Meg .K67.S0 MOL 70. 121 Meg MODELS 
MDL 80 111 Meg 596088 MOL 80 40 Meg .4497.67 
MOL PS30286 .198818 MOL 80 70 Meg .533030 
MOL 5QZ 30 Meg. 281980 MDL 80 315 Meg 271070 
■ “ 36 2dM$AW 


MOL PS3028a \ 


286. Mdll $1769.55 386$. Mdi 41 $3712.21 

386 Mdl60 .. .548580 311. Mil 3M II21SI 
366. Mdl130.... 6945.92 Port II. Mdl 2 . . . 186010 
386S. Mdl 20 ...316048 Pori. II. Mdl4... 279780 
3862SMHZ. m 110 699095 Port III. Mdl 20 .349585 
38625Atu. Mb 300 891189 Port III. Mdl 40 .409585 
386-20E. 40 Meg . $AVE Port 386 Mdl 40 542024 
386-20E. 100 Meg. SAVE Port 386MdM0Q.6689.74 
LASER TURBO 

)a 1 drive ... .$639.19 XT w/40 Meg $1024.74 
XT w/20 Meg . 92029 XT w/70 Meg .1363.36 


EPSON 

PfXSpOO. CALL LQ60C ALL 

fXlOO CDVf" LQ8M EPSON 

FX850. . FOR BEST U39U MODELS 

FX1060 PRICE LQ1050 BEADY 

LX800. EVER La2550 TO SHIP 

by Kodak 

150P/300 $319.17/479.17 

IBM 

Pro Printer II . . $42985 Ouickwnter III . 1295.62 

brother 

M-1724L... $579.64 M-1709 $384.47 

OKIOATA 

ML182P. $232.50 ML 390 $475.96 

LASERLINE 6 .1266.69 ML 391 648.48 

ML 320 >46 6J ML 393 964 6^ 

ML 321 479.28 ML 393 Color . 105780 

PANASONIC 

$179.60 1180 $199.95 

.344.97 1191 248.12 

299.28 1592 433.44 

459.45 3131 29982 


PB286, 10 MHz $124986 

PB266. 12 MHz 1349 36 

PB286 w/20 Meg 157380 

PB286 w/40 Meg 1724.10 

PB306 191480 

WYSE 

MOL 2106 $939.50 MDL 2214 ... $192180 

MOL 2112 1422.20 MDL 3216 209685 

FLOPPIES, DRIVES A TAPES 

1/2 he^ floppy drive $99.00 

MINlSCftBE ’4ev_. 299.14/4-V15 

MINISCRIBE 30 Mm 1% height w/RLL .. .345.95 

MINISCRIBE 3065/4085 710.10/615.5^ 

GENOA 60 Meg nt tape /Ml. Mat-. 73480 /II6.1I 

GEfMA 150 Mm int tape 107885 

IOMEGA 20-f 20 External 5V4 1795.73 

IOMEGA ei2ClX 1024.73 

IOMEGA B220X 1619.40 

IRWIN 20 M/40 M IManuliaae. . .399.10/539 2C 

MOUNTAIN 4440 ml /Mt 365.80/567'5 

MOUNTAIN 150M Filesate 114482 

PLUS Passport 20 479.10 

PLUS Passpon 40 59988 

PLUS 20 4 40 System Kit 489.75 

PLUS PS2 MC System Kit 585.58 

PRIAM 40 Meg/M Mm 66985/ /49 95 

PRIAM 1M Meg/200 Mm 1472.40^64888 
lEAQATE 20 Meg 1/2 MleM har« dhvt 288 58 

SEAGATE 30 Meg 1/2 height w/RLL 299.72 

SEAGATE 40 Meg 1/2 height 38980 

SEAGATE 4096 A Meg hard disk 599.95 

SYSGEN 5V. Ext Floppy 22525 

■KZIIXIIIIlZmiilHa 

PLUS 0€yEL()PMENT 20 Meg SS6985 

PLUS (HVElS^ENT 88 Meg 74980 

WESIERN DIGITAL 30 Meg 41680 


MOST ORDERS SHIPPED 
WITHIN 48 HDURS. 


1N0! 
1124. 
I092i 
1595 . 
3151. 


•citizen 

1200 $19985 M$P96 $679.66 

MSP40 . 29980 Premiere 35 ... . 577.17 

MSP50 . 352.10 CAU FOR ACCESSORIES 

ALPS 

.S35350 



BROTHER HL-8e $182980 

H-P Laser Jet Model 2 1709.40 

H-P User Jet IID 294985 

H-P OMKtet 69680 

NECLC890 319980 

PANASONIC Laser 1588.35 

8^8 1 4 '.^iSS/ 216 55 

8028710 28525 

60387 16/ l•M^20 399.69/44565 

80387-25/ mP-tX 569.92 / 37182 


1023 

1042 

CALCOMP 

$363536 1043 

,753595 1044 

$6477.15 

.991586 

1212IS1 . 
12x17 . 

HBTO 

$34986 36x48 $289183 

, .49535 4 Button Cursor . .7580 

DXY-885. 

OXY-990 

ROLAND 

.,$114579 DPX-2000 
.145782 DPX-3300 

$3464.12 

.466982 


12x12, , 

summasketch 

.$37530 12x18... 

..$63280 


HP744QA 


.$96880 


HP7475A .... 1417.44 
HP7550. ..292686 
HP7570 UWEST PRICE 
HP7S76-EXL .449SJI 
HP SCAN JET... SAVE 

SHARP Fa-220. $950.48 SHARP F0 4M SiSMW 
SHARP FO-300 . 122510 TOSHIBA 3010 . . 122544 


INSTRUMENTS 

HI DMP-S2 
HI DMP-52MP 
HI 0MP-S6A 
HI DMP-61 
HI OMP-62 


^mMnssmcniniimm 

^NTA CLARA Diskless Vi/orkstation $640.40 

I SOFTWARE & STARTER KITS 

tniry-level 266 Starter Kit. 4 Users $489.90 

Entry-level 286 Starter Kit. 8 Users 89989 

NOVELL 286 Software V 2 12 167684 

NOVELL 286 Software V2 15 IN STOCK 

K OVELL SFT Netware Lavel II V2.12 .... 248560 

OVELL NETPRO 112080 

INTERFACE CAROS 

3COM ETHERLINK $417.29 

ARCNET PC120 LANtwarO PS2 539.40 

ARCNH PC120 LANBoard 174.27 

ARCNET PC220 LANBoard 19980 

ETHERNET Interlace Connector 3 Hm 

ETHERNET Plus Board (tor 286) 69574 

G-NET Interface Card w/cable 29552 

NOVELL NE2000 394.15 

THOMAS CONRAD 6042 129,22 

THOMAS CONRAD 6045 29988 

TIARA 110 Lan Board 14980 

WESTERN DIGITAL Ethernet Cards 24510 

ACCESSORIES 

ARCNET Passive Hub $74.00 

ARCNET Active Hub 39510 

Ethernet Terminators 3550 

ITIARA Active Hub . ..37280 

I Novell trained and authorized sales and support. 


WYSE 50, Amber or Green S37380 

WYSE 60 Amber or Green 299.10 

WYSE 85 / 30 AwbM -399.20/ 799.30 

EVEREX 2400 Ext/ 2401 PS/2 .. . .199.80/20548 

IRMA 3278/ 79 69517 

MEGAHERTZ 24008 22529 

PACKARD BELL 2400 Int/ 24a £•' .16595/19522 

Hayes 

HAYES 1200.. $289.60 24006 $379.65 

12006 28520 2400F>S2 399.15 

2400 424.68 

X^ilobatics 

Courier 1200. . . $17980 12tl EcMtmI $12516 

Courier 2400 . . .29980 24006 19570 

12006 10545 MOOHST 66520 

UerrIvJ 

1200 Int $19480 2400 Ifil $29510 

1200 RuS 22888 2400 Eit 389 44 

TRIPPLITE 

K-466 199570 4 outlet S 44.25 

6C-1200 69555 101200 16485 

6C-2000 117980 L01800 19580 

DATASHIELD 

500 Wan $560.05 SSTOO^ $65560 

800 Vftn 634.56 1200 Watt 994.75 

5555 6 Outlet Suroe .. 2785 

chn^BSupaforsena^T'^'^TSy 

•ASF 5 PMk at 10 06/D0 wkm 9588 

KENSINGTON Masterpiece 99.99 

l^NSINGTDN Masterpiece Pius 123.40 

KEYTRONICS 5151 IBM or ATiT 14595 

KEYTRONICS 1t1 1786 

n fgwbr Supply 158 WM 5681 


me 

WORDPERFECT 5 0 5Vi / 3' < . . . . $219.90 1 22596 

dBase III -•- /dBase v 42480/47518 

LOTUS 1-2-3 5V4 / 3 .• 305.00 / 327J8 

BORLAND QUATTRO 14982 

MERIDIAN Carbon Copy 11537 

Wntura Software Version 2 0 47980 

CDW”' coior/ menu ciTh a ; . . . .$99.00/1686 
HERCULES color/ mono cards « 14514/ 17564 

AT6T Monochrome Monitor 18540 

AMOEK 41QA/12I0 149.99/67571 

COMPAQ Mono/VSA M*m 193.10/21686 

IBM PS2 8503 20596 

NEC MonogfMh 1297.25 

PGS MAX 12E/MAX 16 139.40 / 254 20 

PACKARD BELL Green or Amber 8595 

IBM PS2 6512 / 8613 $439.40 / 52126 

SAMSUNG ROI C«mp 24586 

TAXAN 720 29980 

MA6NAV0X 8762 259.05 

VGA & EGA MONITORS 

COMPAQ VGA monitor $54566 

MA6NAV0X 943EGA/ 9CMii2 . . . .365.40/372 52 

MITSUBISHI 1410 38550 

MITSUBISHI Oiamorvd Scan 522.20 

NEC Multisync 11/ PLUS 59576/ 8U 10 

NEC MuitItvftC XL 19 UkA 2060 40 

NEC Multisync 2A 51536 

NEC Multi^C 30 NEW MODEL 

PACKARD Bell 8541 VGA 314.20 

PACKARD BELL 8S24 Enhanced VGA . . . .38985 

PACKARD BELL 8526 Multisync 477.40 

PGS UItTMYiK 525 33 

SONY Multiscan 1302/13n 63536/54552 

TAXAN 770 -f/766 IN STOCK 

ZENITH Z-1410 $4480 

VGA DISPLAY CARDS 

ATI VGA VIP $28524 

GENOA 5200/U6b 330.55/274 20 

MAGNAVOX VGA 247.10 

RENAISSANCE RVGA 21985 

PARADISE VGA 29788 

VIDEO 7 VBA 29915 

VIDEO 7 Fast Write 372.15 

VIDEO 7 VRAM VGA 48525 

EGA DISPLAY CARDS 
GENOA Super EGA Hi-Res 800 x 600 . .$234.40 

NEC MVA 1024 96080 

PARADISE Auto Switch EGA 480 19555 

VIDEO 7 Vtga Deluxe 249 74 

CAD MONITORS & CARDS 

MITSUBISHI 6905. 19 iiKh $232590 

HITACHI 4119, 19 inch 231085 

CONTROL SYSTEMS ARTIST 1611 1 779 20 

SIGMA Laservtew 1764.18 

VERMONT Cobra 2977.75 

METHEUS 1104 98586 

LOGITECH HtRez $9986 

LOGITECH C7/6ue 89.95/18566 

L^ITECH Loomouse C7 w/puUisher . . .12485 

MICFIOSOFT Mouse (Bus Wrsion) 10534 

MICROSOrr Mewae (Serial VMiiioe) ii725 

MOUSE SYSTEMS (Senal Vers«on) 9985 

MOUSE SYSTEMS mus Version) 10577 

MOUSE SYTEMS DmelmeeM » 70 


HIGH VOLUME BIDS INVITED 

2S4a llUria Awnu*. Northbfoot. IL 60062 FAX.A.BIO (312) 29M737 


H you find a batter price 
call us before you buy. 


WHY WAIT ? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 

Open terms available to approved credit charter member 


SPECIAL EXTENDED HOURS 
Sates 7 30-7 30 CST Mon-Fn 
9 00-3 30 CST Sat 

TacH Support 900-5 00 CST Mon-Fn 


raipMnrH Si 
lamooiaa 


I'lar'unt V ew «"« COMFAQ 


( 800 ) 233-4426 

X w ^ MARKETING COUNCIL 


In Illinois 

(312) 498-1426 


FAX 

291-1737 1 


Va Oract Mvoctv^ Acaaeawn. Ire 

MEMBER 


e 


B329 









Special I 


PRODUCTS NOT LISTED ... CALLI 

CompuGUARD 

- BAVEm /J5^ 


Anti-VIRUS ..$75 

Access Conlrof ... $1 29 

' 10 

CAD.-.0tC. 

Best Buy 


m 1 mm III \8r ■ 

see Fkppy Ornres 

SINCE 1984 THE PRIMITIVE DR406KT5MAH 

PC & MAC 


New Orders: 1 - 800 - 621-3999 


AST Premium 

288/386 

Call 


ZENITH 1490 

FMScn^n 

$579 


DRAFIX 

Ultra. 1 Plua or 3D Modulo 

Call 


MITSUBISHI \ 

AT4PMbDlakl 
Diamond Scatt 23 ma 


$477 


$379 


VENTURA] 
PUB 2.0 

$457 


PAGE- 

MAKER 

Call 


Summagraphics 

Mae 12x12 Tablat 

$269 


DESIGN CAD 

Standard or 3D 

$145 


SMART MODEM 

1200Blnt 2400Blnt. 


$59 


$115 


PRINTERS & USERS 


A^ Call 

Canon 8J-1X 689 

I CKizen Call 

I Dioonot ISO 295 

HP LaserJet II 1759 

I JOL 850 Series Can 

I NEC LC890 Cal 

I Partasonic 1060i-m2 155 

1091i-m2 175 

1124 314 

1592^1595 382/418 

1524 515 

I Toehba321-SL 499 

341.SL 660 

361 -SX 996 

Others Call 

I MONITORS 

I Amdek 12808 Card 639 

210A 87 

I HitMhI 20* SuperScen 2090 

I Mitsubishi Diamortd Scan 1381 ..477 

I MonlermVikino Cal 

I NEC Mulisyne II 565 

MuKjsynoQS 165 

Others Cal 

I Packard Bel 

IZ’Arrtwr 76 

RGB HiRez Color 225 

VGA 720x480 399 

I Samsung Cal 

I SigrrttOMignsLaserView 

IS'SEApple 1198 

19* AT/PC 1499 

15* Mao II 1179 

19* Mac II 1560 

I Sony MuRisoan 1302 650 

MuKisoan1303 476 

I Zenith UOOPIalscreen 579 

SOFTWARE 

I AutoSkatchd 59 

1 BoeingOraph 189 

I By-Line 169 

I Carbon Copy Plus 103 

I Clipper 396 

I Copy II PC IB 

I Co^last 75 

1 Oac Easy 3.0 58 

dBase IV 447 

I DeeignCad 145 

DesUink 92 

I DesqView 69 

I Draiix 1 Plus Cal 

I Oralix UHra Cal 

I Ordlx 30 Mod 8 Options Call 

I Oolars 8 Sertse 95 

I EasyXUa 54 


SOFTWARE (oonL) 

Excel PC 281 

FastBack 69 

FastBackPlus 97 

FormTool 52 

Freelance Plus 293 

Fox Base Plus 179 

GEM Draw Plus 159 

Generic C«1d 3.0 48 

Generic Cadd Others Cal 

Harvard Graphics .... 

In House Acd 


Managing Your Money . 


HITACHI Digitizer 
10 Year Warranty 

Puma Pro 12x12 
(raplaeing Tiger TableQ 
4-Btn Curaor, 1-Btn Pen 
8 Mouae Emulator. 

$349 


PANASONIC 

1091hm2 1124 


$175 


Call 


SCANNERS 

Complete PC 
400 dpi 

$155 


DRIVES, MODEMS & FAX COMPUTERS 


Peachtree Ouere 

PFS:FirstChoioe3.0 85 

PFS:FrstPublBher2.0 67 

PFSiPrdessionaJ Fils 2.0 149 

PFS: Professional Plan 1 .02 61 

PFS: Professional Write 2.0 102 

Plan Perfect 165 

08A 177 

Q8A Write 116 

Quattro 149 

Rapid File 172 

R£aseforDOS 415 

ShpMate'^fupsManiest) 199 

SideKickPlus Cal 

Smart Sysmen 416 

Sprint 115 

TimeUne 259 

Tops 101 

Turbo Basic 62 

TurboC 92 

Turbo Pascal 57 

Vertura Publishing 2.0 456 

VersaCad 8 Libraries Cal 

VYindows Cal 

WordPerfect 5.0 213 

XTree 33 

XTteePro 56 

XTreeNet Cal 

DIGITIZERS & PLOTTERS 

Calcomp1023-QT Cal 

102S/1043-0M Cal 

Drawing Brd 12x12 16-Btn 369 


..35 

..74 

DgHizers 8 Plotters (cent.) 
Enter Sweel-p 600 

.598 

..35 

..69 

Houston Instruments 

DMP40 

.Cal 

.Cal 

OMP 52MP 

.Cal 




.113 

DMP61 

.Cal 

.195 

OMP 62 

.Cal 

..35 

Options 

Cal 

..66 

Hitachi Puma Tab {10-Year Warranty) 

..95 

PumaPro 12c12,4bln.Pen,SW 

.349 

..45 

PumaPro 12x12.12btn.SW . . . 

.369 

.Cal 

lolne 

.Cal 

.Cal 

JOL 850 Series 

.Cel 

.Cal 

Kurta IS 12x12 

.265 

.Cal 

1812x17 

.485 

..65 

Summagraphics 12x12 Plus ... 

.329 

.145 

16x1 2 Pro w/4 Butt 8 Stylus . . 

.559 

Cal 

Mac Btl Pad 12x12, 4Bul.Sty . 

.269 



'-1000 

$789 


HELPERS /SCANNERS 


Logical Connection 256/51 2k ....Cal 

Others Cal 

ScanMan 179 


Clonea 288/386 .....Call 


WANTED 

Original Programs - utililies, 
applications, etc. Earn 
royalities In fust 90 days. 

Mail or Fax your info to attrt; Bill. 
MS-DOS 8 MAC compatible only. 


Fujitsu 3.5^ 720k Drive 84 

Mitsubishi AT 4064 Mb Hard Drive 

1/2 ht . 23ms 379 

Panasonic FAX Board 669 

Seagate ST22Sw/card 260 

ST23B30Mbw/card 265 

Sharp Fax UX-140 8 Phone .... 969 

Smah Modem 1200B kit w/sw 58 

24006(ntwAw 115 

Teac S.S* 720k Drive 79 

3.5' 1.44Mb Drive 95 

6^6' 360k Drive 75 

5.25* 1.2Mb Drive 67 

US Robotics Cal 

BOARDS & NETWORKS 


3-Com Etheriink Cal 

Ad^A0l(y4 Cal 

AD10/6L Cal 

ArcNet Cal 

Artel Cel 

AST Cal 

ATI EGA Wonder 169 

VtP VGA 249 

Copy il OpI Board Dbr 95 

EtherNelPius Cal 

Genoa VGA 760x1024 379 

Hercules Graphics Plus 169 

Intel AboveBoard 266/51 2k 359 

AboveBoard PS 286/S12k .... 368 

Paradise EGA 480 Cal 

VGA Plus Cal 

VGAPIusie Cal 

VQAPro Cal 

Sigma Designs VGA 209 

Tops Flashcard 143 

Verticom Cal 

Video 7 Vega Deluxe 177 

V-Ram Cal 

Vega VGA $255 

Western Dgital EtherNel Plus ... Cal 


I Pre-opproved P.O.'s are wsloome. Prices reflect cash disoount and are subjeol to change without notice. Product com- 
I patbility. warrantlea. 8 dairns are responsibilly of manufacturer only. All returns are subject to a restocking fee. Per- 
I sonal/Corrpany che^ delay shpping. AZ orders only add 6.7S tax. Orders are processed same Day. International orders 
1 Cal (602) 861-1090. 


AST Premium 

286 Model 80 1349 | 

286 Model 140X 21 

386 Model 300 2475 I 

MRsubishiMP2e6l Cal [ 

NECMuHispeed 1079 I 

Mulispeed EL il 1423 I 

Multispeed HO 2209 I 

Toshba Laptops Cal I 

T1000 769 I 

Zenith Laptops 

SuperSport-Ouaf 1570 I 

SuperSport20Mb 2357 I 

SuperSport 296 20Mb 3296 I 

SuperSport 296 40Mb Cal f 


Intel 

coprocessors 

Genuine 8 New 

6087-2 129 

60287-8 109 

80287-10 229 

80387-16 Cal 

80387-20 Cal 

80387-25 529 

803e7-SX 349 

80C2e7A (for Laptops) 299 


MOUSE 


Logitech C7 Serial or Bus 64 I 

C7 Clear Mouse 8 Paint 85 I 

HiRez Bus 82 I 

Bus 8 Paint 62 I 

Serial 8 Publisher 104 I 


OPTICAL 


OptiDriver Kh 525 | 

40 ms etjuiv. lor most optiOrives 


It PAYS to 
BUY-MHI! 

Service You 
Expect !! 

Volume Bids 
Wecomel 

VISA 

MASTERCARD 
PO’a 

Juat Call FIrat. 


DataBase Special 

dBase IV ..455 
FoxBasa Plus ... 179 
Paradox ...429 
R^FIe ...175 
Rbase for DOS .. 4 1 5 
Q8A...177 
Ouattro ... 149 


MHI Warehouse, Inc. 
8129 N. 35th Ave.#2-306\ 
Phoenix, AZ 85051 

New Orders: 

1 - 800 - 621-3999 

Order Info: 602-997-8877 

Fax: 602-943-3833 


ORCLE 387 ON READER SERVICE CARD 






7MICR0 


ORDER LINE: 

1 -800-441 -F4Sr 


WordPerfect 5.0 



^15 

List *495 


The most popular word 
processor is now even 
better than ever! Ver- 
sion 5.0 adds multiple 
font support, graphics 
integration, page preview and 
much more. WordPerfect 5.0, still retains its 
feel and ease of use that made it #1. Combine 
this with the best support in the industry and you 
can't lose. 


SPECIALS 


TOSHIBA 
T1000 

$749 



The Toshiba 
TIOOO is the 
perfect second 
rci It comes with512K 
of ram. a 720K floppy drive, a 
supertwist LCD screen and MS-DOS in rom! 
All this in a battery-powered 7 pound package. 
A 768K ram card is just *269 and can be set as 
base, expanded, or a non-volitile ram disk. 


Panasonic 

24 Pin 
Printer 


KX-P1124 



Panasonic’s ne^ 

24 pin dot matrix 
printer gives you more featured 
per dollar! It comes with paper parking and 
three paper paths for easy handling. The EZ-set 
operator panel lets you choose from five fonts, 
six pitches, perf cut and more. Its 1 1 .7” carraige 
is perfect for envelopes or single sheets in land- 
scape mode. All this and a two year warranty. 


ALPS 

LIST 

FAST 

Allegro 24 

499 

319 

Citizen 



1200 

229 

145 

180D 

259 

165 

MSP40 

449 

299 

Tribute 124 

599 

429 

Diconix 



150P 

499 

299 

Epeon 


Call 

Fujitsu 



DL3400 

995 

549 

NEC 



P2200 

569 

339 

P5200 

799 

509 

P5300 

1049 

669 

LC890 

4799 

Call 

Okidata 



182 Plus 

319 

219 

320 

499 

329 

390 

699 

469 

393 

1499 

949 

Panasonic 



KXP1180 

300 

Call 

KXP1191 

400 

Call 

KXP1124 

529 

309 

KXP1595 

749 

419 

KXP1524 

949 

519 

KXP4450 

2595 

1499 

Star 



NX1000 

289 

169 

NX2400 

499 

309 

NB2410 

699 

429 

Toshiba 



P321SL 

749 

459 

P341SL 

999 

599 

P351SX 

1499 

929 



OataDas? 



LIST 

FAST 

Clipper 

699 

399 

DataBase 

600 

379 

dBase IV 

795 

449 

dBXL Diamond 

199 

105 

Foxbase Plus 

395 

185 

Paradox 

725 

429 

Quartz 

795 

449 

RapidFile 

295 

179 

Rbase for DOS 

700 

419 

Reflex 

150 

90 

Q& A 

349 

199 

Desktop Publishing 


Byline 

295 

175 

GEM Desktop Pub. 

299 

169 

Pagemaker 3.0 

795 

Call 

PFS:First Publisher 

129 

69 

Publisher's Paintbrush 265 

149 

Ventura 2.0 

895 

489 

Financial 


Bedford Integr. Acet. 

249 

139 

BPI 


Call 

Computer Associates 


Call 

DAC 3.0 

99 

59 

OAC Payroll 3.0 

99 

59 

Dollars & Sense 

179 

99 

Managing Your Money 1 99 

117 

Peachtree Complete II 199 

149 

Turbo Tax 1040 

75 

42 



HARDWARE 


BOARDS 

AST LIST 

Hot Shot 286 645 

Six Pak Plus 64K 210 

DTK 

286 lOmhz M/B 499 

XT1.2mbFDC 79 

Everex 

1200B Int Modem 149 

2400B Int Modem 249 

Genoa 

Super EGA Hi-Res+ 399 

Super VGA #5100 445 

VGA Hi-Res #5200 645 

Hercules 

Graphic Card + 299 

Intel 

8087-2 250 

80287-10 480 

Above Board Plus 795 

Orchid 

ProOesigner 499 

Tiny Turbo 286 445 

Twin Turbo 12mhz 645 

Paradise 

Autoswitch 480 349 

VGA Plus 399 

VGA Plus 16 499 

VGA Professional 799 

Practical Peripherals 
1200B Int Modem 99 

2400B Int Modem 199 

Prometheus 
Promodem 2400B 1 99 

Promodem 2400G 249 


FAST 

339 

119 

249 

45 


169 

239 

359 


149 

249 

419 

299 

269 

359 

Call 

259 

299 

Call 

65 

149 

129 

159 


The Complete PC 
Answering Machine 
Fax 4800 

Hand Scanner 400 
USRobotIcs 
1200 Baud Internal 
1 200 Baud External 
2400 Baud Internal 
2400 Baud External 
Video? 

Fast Write VGA 
Vega Deluxe 
Vega VGA 
V-RAM VGA 


UST 

349 

399 

249 

149 

179 

249 

279 

549 

379 

499 

899 


LAPTOPS 
Megahertz Modems 

24006 Toshiba 299 

2400B NEC. Epson 
Mitsubishi or Zenith 399 

Mitsubishi 

MP-286L Dual 3195 

MP-286L 20mb 4595 

NEC 

Multispeed EL II 2295 

Multisp^ HD 3695 

Toshiba 

TIOOO 1249 

T1200F 2099 

T1200FB Backlit 2399 

T1200HB Backlit 3599 

T1600 4999 

T3200 5799 

T5100 7499 

Zenith 


FAST 

209 

235 

149 

69 

89 

119 

149 

335 

Call 

259 

469 


1879 

2449 

1449 

2249 

749 

1369 

1499 

2399 

Call 

3495 

4495 

Call 


MUNI If 

Magnavox 

7BM749 VGA 
9CM082 VGA 
Mitsubishi 

1409 RGB 

1410 EGA 
Diamond Scan 1381 

NEC 

Multisync II 
Multisync Plus 
Princeton 
Max15 
Utitrasync 
Ultra 16 
Seiko CM1430 
Sony 

1302 Multiscan 

1 303 Multiscan 
Zenith 1490 


DISK DRIVES 

MiniscrIbe 

40M6 AT #3650 499 

Mitsubishi 

40MB ATM RS35 22ms 825 

Seagate 

20MB XT Kit #225 
30MB XT Kit #238 
40MB AT #251 
40MB AT #251-1 
80MB AT #4096 
Toshiba 
360K Floppy 
3.5' Ropt 


LIST FAST 

229 149 

649 419 


399 

599 

799 

899 

1399 

389 

849 

1375 

995 

995 

825 

999 


599 

699 

899 

999 

1199 


720K 3.5" Floppy 
1 .2MB 5.25" Floppy 
1.44MB 3.5’ Fk>^y 

Call On Non-Listed Items 


119 

149 

149 

189 


259 

399 

479 

575 

869 

Call 

489 

859 

599 

659 

469 

599 


267 

287 

349 

449 

549 

69 

79 

79 

99 


SOFTWARE 


Graphics 

UST 

Deluxe Paint II 105 
First Graphics 129 

Freelance Plus 495 
GEM Aniine 495 

GEM Draw Plus 299 
Generic Cadd Level 3 200 
Graph Plus 495 

Harvard Graphics 495 
Perspective Jr. 149 
Integrated 

First Choice 159 

Works 149 

Windows 286 99 

Windows 386 1 95 

Mice 

Logitech C7 Serial/Bus 1 1 9 
Logitech HiRes Bus 150 
Microsoft Serial/Bus 1 50 
Microsoft W/ Windows 200 
OmniMouse 89 

PC Mouse II Serial/Bus 149 
Power Protection 
Curlis Ruby Plus 115 
Datasheiid 85 90 

Datasheild 100 99 


FAST 

Programming 

FAST 

67 

Macro Assembler 

150 

69 

Call 

Norton Guides (Specify) 100 

58 

Call 

Turbo Basic 

99 

60 

269 

Turbo C 2.0 

149 

90 

165 

Turbo Pascal 5.0 

149 

90 

97 

Quick Basic 

99 

60 

299 

QuickC 

99 

60 

Call 

Spreadsheets 


85 

Allways 

150 

82 


Excel 

495 

Call 

Call 

Lotus 

495 

Call 

89 

Lucid 3-D 

149 

79 

59 

Quattro 

248 

149 

117 

UlilHies 



CoreFast 

149 

87 

65 

Desklink 

170 

95 

79 

Desqview 

130 

73 

95 

Fastback Plus 

189 

99 

129 

FastTrax 

60 

37 

45 

Formtool 

95 

54 

82 

Laplink Plus 

140 

77 


Norton Advanced 

149 

74 

59 

PC Tools Deluxe 

80 

36 

50 

Sidekick Plus 

195 

119 

57 

XTree 

70 

34 


Word Processors 



LIST 

FAST 

Ami 

149 

89 

Easy Extra 

99 

55 

GEM First Word Plus 

199 

117 

Grammatik III 

89 

49 

Manuscript 

495 

Call 

Multimate Adv. II 

565 

247 

Professional Write 

199 

109 

Rightwrrter 

95 

49 

Sf^nt 

195 

119 

Q & A Write 

199 

109 

Webster's Writer 

60 

47 

Word 

450 

Call 

Word Perfect 

495 

Call 

Word Perfect Library 

129 

60 

WordStar Prof. 5.0 

495 

219 


Call On Non-Lisled Items 


TERMS: Mosi Orders Ship Wiihin 48 hours. No 
^arge for Visa or MasterCard. Shipping & handlitts 
charge: 3% (Min. S4I. Product warranties, offers « 
clairiK are handled by the manufacturer. All r«umsare 
subject to 159 resiockine fee. call forRA number. No 
returns on used items. Sorry, no COD's. Per>onal/ 
company checks delay shipping. Compatibility rwl 
guaranty. APO'sadaSISpefTOX.Pricwavailablity 
subject to change. AZ orders add 6.79 lax 
For your protection, we check for stolen credit cards. 
Maflbig Address; 

372 1 E. Grove St.. Phoenix. AZ 8S040 
la place orders nnit call: 80(M4I-.1278 
lucheck ON aniM^r c^l: 602-437-8975 
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THE SHOWCASE FOR PRODL’CTS AM) SERVICES l.\ THE MS IH)S MARKET . 



PRODUCT CATEGORIES 


HARDWARE 


MISCELLANEOUS 


ADD-ON-BOARDS. .381 


CD-ROM 381 

CABLES 381 


COMMUNICATIONS 381 
382,383 

COMPUTER 
SYSTEMS 383, 384, 385 

DISK DRIVES. ... .385 


DISKETTES . . .385, 386 


EXPANSION 

UNITS 386 

PERIPHERALS 387 

POWER 

SUPPLIES 387 

PRINTERS 387 

SECURITY 387 


ACCESSORIES 400 

BAR 

CODING 400, 401 

BOOKS/CATALOG U ES/ 
PUBLICATIONS . . . .401 


COMPUTER 
INSURANCE 401 

DATA 

CONVERSION 401,402 


DATA RECOVERY 


SERVICES 402 

DISK 

CONVERSION 402 

DISKETTE COPY 
SERVICE 402 

NETWORKING 402 

SUPPLIES 403 

TRAINING/ 

TUTORIALS 403 


SOFTWARE 


RATES AND INFORMATION 


ACCOUNTING 

387, 388 

BUSINESS. . . . 

388 

BUSINESS PROJECT 
MANAGEMENT 388 

COMMUNICATIONS 388 

CONSTRUCTION . . .388 

DATA BASE . . 

388 

DATA ENTRY . 

.388, 389 

DESKTOP 
PUBLISHING . 

389 

EDUCATION. . 

389 

ENGINEERING 

390 

ENTERTAINMENT/ 

GAMES 

390 

FINANCIAL . . 

.390, 391 

FLOWCHARTING 391 

GRAPHICS . . . 

391,392 

HEALTH 

392 

INVENTORY. . 

392 

MAILING 
PROGRAMS . . 

392 


MANUFACTURING 392 

MEDICAL . . . . 

392 

MUSIC 

.392, 393 

PREVENTATIVE 
MAINTENANCE . . .393 

PROGRAMMERS 

TOOLS 

.393, 394 

PUBLIC 
DOMAIN 

.394, 395 

REAL ESTATE 

395 

RELIGION . . . 

395, 396 

SALES 

MARKETING . 

396 

SCIENTIFIC . . 

396 

SECURITY . . . 

.396, 397 

STATISTICS . . 

.397, 398 

SURVEYS . . . . 

398 

TAXES 

398 

UTILITIES . . . 

.398, 399 

WORD 

PROCESSING . 

.399, 400 


PC Mufidzine Markeiplave Is a special economical section for 
product and service listings. 

Listings arc grouped by category and sold by column inches. Sec- 
ond color option available. 

Standard Directory Listings arc also available for a minimum of 4 
issues at $575 per issue ($2300 total). 

R)r additional information call 212-503-5115. 


MARKETPLACE ADVERTISING 
STAFF 


PC Magazine* 3rd floor 
One Park Avenue* New York, NY 10016 


Group Soles Director 
Kathryn J. Cumbcriandcr 
Group Soles Monomer 
Daniel L. Kosensweig 
Support Monager 
Monica B. Dixon 


Sr. Advertising Ciwrdinotor 
Linda Annis-Lopez 
Advertising Coordinotor 
Wanda D. Brown 
Production Director 
Anne BriKkinton 
Production Coordinotor 
Robert Clark 


ACCOUNT MANAGERS 


Senior At ctHini Manuaer 
Gkndii Campbell (212) 50J-5IDi 
NY. GA. PA. VA. IX:. OH. AK. WY. MA 
Jeanne l)e .Simune (2121 503-5156 
TX. MN. Wl. AR. NC. IN. Rl. DE. SC. 
LA. ID. MT. OVERSEAS 


Kenneth Nova (212) 503-5175 
WV. FL. VT. NH. (CA DOWN) 
Mkhael Brooks (212) 503-5125 
Ml. CT. IL. KY. ME. OR. OK. AL. 
MO. NM. lA 

JtHialhan Adewumi (212) 503-5117 


Kathleen Morris (212) 503-5176 nj yVA. MD. AZ. aX NV. MS. KS. 

UT. TN. NIL HI. (CA ‘M()(K) & UP) ND. .SD (ALL CANADA) 

I-(800l »254AI).S 


PC MAGAZINL • MARCH 2 K. I 9 « 9 
.^HO 



FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHS . 

ir 



HARDWARE/ 

ADD-ON-BOARDS 


MOTHER BOARDS 

8Mhs 286 $199 

USES tSOns 25&64k ORAM 
FITS XT CASE 

• MADE IN USA 

• e TIMES FASTER THAN 4.77 

• DRAM AVAILABLE W BOARD 

• HOLDS 51 2K. &40K OR 1MB 

• 384K DISK CACHE AVAILABLE 

• 80286-8 MHz PROCESSOR 

• NORTON S.l, (VER.4) 8.1 

• WORKS WITH XT POWER SUPPLY 

• 2 YEAR PARTS & LABOR 

• TOLL FREE TECH SUPPORT 

• 30 DAY MONEY BACK OFFER 
UPSTATE WHOLESALE SUPPLY 

SALES: (800) 333-0498 
(716) 586-6696 

nX ( 7 U) M» 404 t 
VISA MC AMEX COD 


CIRCLE SSI OM READER SERVICE CARD 



Just mlnutos iway!!!! 

VVARPSPEED/386 

CONVERSION SET INCLUDES; 

* 803 d 6 / 20 MHZ Molhert)oard 

* AMI BCS Installed 

* 1 Mb 1 Xns DRAM Installed 

* Battery * Installation Guide 

* LANDMARK Setup Software 
Complete Price : $1795.00 

80386/24MH2 with 2Mb DRAM $249S. 

80286/20MHzwjlti5l2KRAM S1095. 

MCAtisa Accepted- 3% ShippiniyHeridling 

ORDER LME: (800)627-6996 

ORCLE S52 ON READER SERVICE CARD 

THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory utiliz- 
ing LIM 4 0 specifications Segmented memory 
mapping, split memory addressing 2 mb in 
one slot 8 mb total Spooler. RAM disk auto 
contiguration software, manual, warranty alt 
included. S229 

TELETEK ENTERPRISES, INC- 

4600 Pelt Drive 

Sacrvnenlo. CA 95838 

(916) 920-4600 (916) 927-7684 FAX 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


CD-ROM 


COMMUNICATIONS 


CD-ROM/WORM OUTLET 

-V- ' fS YOUR DATA SAFE? 

SA VE WITH THIS FANTASTIC OFFER 

HITACHI A TOSHIBA DISCOUNTED 
BOOKSHELF A CD-ROM DRIVE $72S.OO 
THE BIBLE LIBRARY 9 BNn, 20 Retomoee 



BUY HITACHI DRIVE OtT. 
ProeranMMT’t Ubrvy 
GwttefEncyctopeaii 
Ptiyaicien's OmIi tW teftn c i 


FOB 


$960 


Oiscouim GflCXlERS.UcGRAW41ILL SCIENCE 5UFBtMAP.PC5IG 
US ATLAS GEOVtSKM AND MANY UOFEi 


CALL ANYTIME 1-800-543-1 734 ORDERS ONLY 

.7161652-6711 ONE DAY SERVICE C.0.0. ACCEPTED 

a JASON ENTERPRISE 

218 Pine St. Buffelo. N.Y. 14204 

CIRCLE 553 ON READER SERVICE CARD 


CD-ROM 


lliuchi E<lcni«l Onvc $699 

T(»6iba Dri«c for MAC StLmus/II 8«l 

WORM Drive Soeeial Maxtor SOO MB )69S 
PofUble 286 »/CD-ROM Onve .174$ 

DrlvcTnUc Combos: 

PCSunerSe)(2utk*«Onvc> 799 

Micfotari Prograrntner'i Library V Drive 989 
ComHock Photogrjph) - Dnve 1279 

TUIn: 

runviiniiHM) Pafierv or I.Jecfran*.' Bible 69 
CO ROM Sour^irc 9$ 

Between Heaven A Hell 99 

C Library or Cnpliicx l.ah 99 

C'onuimcr Staliuwv or t-^ononiK Suiiuicv 99 
aubMacwEducorplMAC) 189 

PC'SiforPravda 26$ 

/.ifl'CtavirCoinputcrLibrarytNEWi 69$ 
Oxford F.nglixh Dwiionary 9411 

Hundrtdx of CD-ROM lHlc$.Frce lOO-paie calahig. 
AMEX/MCA’ISA 

Bureau of Electronic Publishing 

iei — -j Souaie. Verne- 

< 2 (il )746 »$l 


CMCLE 954 ON READER SERVICE CARD 


CABLES 


PUT YOUR PRINTER UP 
TO 300’ AWAY! 

NEW LONG DANGER- INUNTER 
EXTENDER AND BUFFER 

• Uses Standard Aonre phone caM With modula; 
pAios. up to aCKT ( 10 ' cable induded) 

• OpiionW32K(t5pg)or6«K(»p9.)tw1te« 

• No power supply needed 

• WorlswimPC/)nwnPS2 parallel 

• Guaranteed compatible with software 

• 1 -yearwarranly 3(klay. moneybackguaramee 

LONG RANGER EXTENDER $11995 

LONG RANGER W32K BUFFER $15995 

LONG RANGER W(64K BUFFER $19995 

RANGER 

RANGER TECHNOLOGIES, INC. 

2235 FIRST 5T , f119. SIMI VALLEY. CA 9306S 

(805) 583-8847 

CmCLE 5SS ON READER SERVICE CARD 


CABLES 



Companion allows you to 
add an extra keyboard and 
monitor up to 600' from your 
PC system unit. 

^ Now available for ^ 
^ VGA and PS/2. ^ 

DEALER PROGRAM AVAILABLE 
PRICES START AT $219 DO 

CYBEX CORPORATION 

2800 H. Bob Wiltoct Av«. 
HuntsvMe. AL 35805 
(205) 534-0011 

CIRCLE 556 ON READER SERVICE CARD 


COMMUNICATIONS 


FAX MACHINES 385 


Shorp FO 300/500 

call 

Mufoto M1200/1600 

call 

Sovia L It HL IV. V 

coll 


e COMPUTERS 
» PRINTERS 


» MODEMS 
• H/F DISK DRIVES 


CAU FOR BEST PRICE 


us Data Link 

14433 Pickwick Lone 
Gorden Grove. CA 92644 
Nationwide > 1-600-872-6320 
California -714-639-S419 
FAX;714-839-5036 


CIRCLE ssa ON READER SERVICE CARD 


FREE 

LOCAL AREA NETWORK 
information and literature. 

WARNING; Don't buy Novell or 
other network until call 3-mi.nute 


thousands o1 
tape, leave at 
and receive 
literature papkagt 
recomrnengations . 
about installing networks 
(415) 837-2385 

ORCLE 559 ON READER SERVICE CARD 


.ine 

comprehensive 
with pur 
id advice 
irki 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


ADD A SECOND USER 

to your XT/ AT/386 


> Two users can work simul- 
taneously under DOS on 
same or different programs. 

• Use any off-the-shelf DOS 
program. 

• SHARE file. data, modem, 
math co-processor, printer 
and other peripherals. 

) Simple to install, easy to use. 

ndte* 
nollO 

users by adMne 
, PCSHAREpfin, 



DSPCSHARE 


ZAKI CorporaHen • 420 Mspis 8L • Msrfbore, MA 01752 
CIRCLE 557 ON READER SERVICE CARD Cal (SOI} 4a0-«»1 • FAX (504) 411-0955 
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IU55H1I5/\ PAV 

LAPTOPS ^ 

COMPUTERS. PRINTERS, Low Low $$ 

1[ 1l 


TOSHIBA LAPTOPS 


T-1000 $779 

T-1200F 2 FLOPPY $1299 

T-1200FB $1499 

T-1200 H 20 MB hrd $2189 

T-1200 HB 20 MB hrd $2295 

T-1600-286 + 20MB $3099 

T-3100E-286 + 20MB $2695 

T-3200-286-40MB $3495 

T-5100-386-40MB $4495 

T-5200/40MB CALL 

T-5200/100MB CALL 

ZENITH LAPTOPS 

Supersport Model 2 $1495 

Supersport Model 20 $2295 

' " 286/ 20 $3099 

" ■' 386/40 $3495 

Turbosport 386/40 $4995 

Turbosport 386/40 $5329 

EPSON PRINTERS 

LX-800 $195 

LO-500 $335 

LQ-850 $545 

LQ-1050 CALL 

LQ-2550 $945 

FX-850 $395 

FX-1050 $525 

EX-800 $449 

DFX-5000 $1345 

PANASONIC PRINTERS 

KXP-1081 $179 

KXP-10911 $199 

KXP-1124 $325 

KXP1592 $395 

KXP-1595 $475 

TOSHIBA PRINTERS 

P321SL $482 

P321 SLC $549 

P321SL $575 

P351 SX $895 

EXPWRTR311 $395 



FAX MACHINES 


FAX PAPER 

TYPE MODELS PRICE 

98P6 96’ Rolls, 6/CTN $22 

164P6 164’ Rolls, 6/CTN $32 

328P6 328’ Rolls, 6/CTN $69 

COPIERS 

SANYO SFT 600 ; . . $399 

SANYO SFT 605 $599 

SHARP COPIERS 

Z50 $545 

Z55 $645 

Z70 $755 

CANNON COPIERS 

PC-7 $1175 

PC-6RE $975 

H.P. PRINTERS 

LASER JET II $1695 

DESK JET $725 

PANSONIC 4450 $1450 


XEROX 455 REMFG . 

NISSIE303 

HARRIS 3M REMFG . 

MURATA1200 

MURATA1600 

RICOH RF800 

RICOH FAX 10 

RICOH FAX 20 

RICOH FAX 35 

RICOH FAX 60 

RICOH FAX 70 

CANON FAX 8 

CANON FAX 20 

CANON FAX 25 

PANAFAXUF155 ... 
PANAFAXUF150 ... 
PANAFAX UF 250 .. . 
PANAFAX UF 260 .. . 
PANASONIC KXF 120 

SANYO SF100 

SANYO SF 200 

SANYO SF 515 H ... 

SANYO SF 725 

SHARP FO220 

SHARP FO 300 

SHARP FO 420 

SHARP UX 180 

SHARP UX 350 

TOSHIBA TF211 . . . 


. $385 
. $595 
. $575 
. $645 
. $745 
. $755 
$1165 
$1395 
$1655 
$1695 
$2285 
. $745 
$1045 
$1575 
. $955 
. $995 
$1395 
$1595 
$995 
. $875 
$1045 
$1370 
$2495 
. $865 
$1095 
$1175 
. $865 
$1175 
$1375 


Terms: These are Prepay Prices, C.O.D. + 2^, VISA/MC + 2^c, Restocking 20^. Accept Cashiers Check. 

1 - 800 - 383-3199 

T.P.C. 12603 Hoover St. • Garden Grove, CA 92641 • FAX 891-1202 


h 
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FOR MORE ISFORMATION OR TO PIACE YOUR Al) CALI. 212 503-5115 . . . 



COMMUNICATIONS 



Invisible Network. 


• Includes all hardware and Software-Nothing 
extra to buy 

• NET/30 Network Operating System is full-featured, 
has extensive on-line help, and saves memory 

• File sharing, print spooling, tile record locking, elec- 
tronic mail, menu system, security, network management, 
diskless workstations, diagnostics 

• Also compatible with NETBIOS. IBM PC LAN 
Program. Novell Netware 

• 30'day money-back guarantee and one-year warranty. 


''Goetfperfonrwflce 
BMtof AMtf. Blefml 
dtsigii. lowpriet. 
timpit etbling 
nqtrinmPBts. 
bnttd comppliMttf. “ 
-PCWtee* 

"TlielBvistiile 

ItBtwotkItBdm 

90Cddt9l.“ 

—PCMaoazine 


Model 200 Model 300 Model 200 A Ethernet 

Compatibility IBM PC/XT/AT IBM PC/XT/AT MicroChannel IBM PC/XT/AT 
8 Bit 8 or 16 Bit 16 Bit 8 bit 

Speed 1.8 Mbps 3.0 Mbps 1.8 Mbps 10 0 Mbps 

Wiring Twistedpair Twistedpair Twistedpair Thin coaxial 

Price S215.00 $315.00 $399.00 $399.00 


1 For more information call (415) 570-5967 or write 

1 Invisible Software. Inc. 

1 1165 Chess Drive, Suite 0. Foster City, CA 94404 

“A/oytom. ratfA/y 
memmeadH.'' 

—Data Based Advisor 



PhoneBoot 


by cybex 



Par away aad ymr ca ip u fr ia offl Pfcoaalo«H Uta 
ymi ''ba lhan'' ... all you aaad la a H>o>aeoo> and 


• i ring pkikup teti you that* a voica Una 

• BulIMn bardwai* Mciirlly coda 

• SU mttett, le Amp capacity 

• Surpa pretacUon for bath AC and Talaphona Una 
Only tUS. inchidaB HUUty diskana with examplaa lor 
kaading aoftwaia packapaa. 

CYBEX CORPORATION 

2800 H. Bob WtNace Avtnue 
HuntevBe. AL 3S805 
(205) 534-0011 

cmcte S60 on reader service card 


PC Magazine Marketpiace the ultimate target market! 


Till- iiMiui siMH-iricrs will! rriid I’T MuKazincfinn'l l):m> llir tiiiii' in sh<i|i .imiinil. 
tlifir only (iiiu’i’rii is Ai'lliuA 'vluii they lin'd us (loirklv us iiossilili- 


Theyll DIRECT (heir attetilkw to PC tbeazint Narkelpiacr 


For llu'tii PC Muxuziiii' Murkftplui-vk tlin-rl Kt‘s|Miiisi-/()is|ilii\ .\il riiriii.il rf|irn 
scitts ii fast . t'usv and rust (-rfocliw nu'llind <if pnidiicl aniiiisiiiiiii. TIu-y kiimv it mil 
liau-ilic |)r<Miti(-lstli<A' nit'd and tin* iiifi)rmalii>n (Iha want n-ttaniiiiKpru-i'. vnliiinc 
disi'iiunis. siuwirn ulioiis and di'liv^ry. 

lfvi>ulliiiikthalvi>urt>usiiH>sN<-atitH-ni'rilfnimllii‘7iKi.<MHi brand s|Hi'irn-rs»h" 
n-ad PC Majjaziin- ... lOC KE RIGHT' 


So (aka DIRECT atlion and call (212) 503-5113 or (MO) t^UDS 


FAX 


BETTER 


MACHINES 


NOBODY DOES 

SHARP 
MURATA 
RICOH 
XEROX 


FAX OF AMERICA 1-800-342-3299 

America's Low Price IND. Call 219-256-7019 

FAX Distributor circle sm on reader service card 


Factory Warrarrty 
Immecdiate Delivery 
CALL NOW 


Full Training 
Installation 
Low Discount Prices 




[}isiributm}> inKirmation via vitellite i$ profitable and 
c osl effcctivi' You i an deliver inlormalion anywhere in the ( onlmentai U.S in 
setnndv t<i an unlimited numh«'r of locations. You control aulhoriii'.ition Ui 
rcteive v<>uf If.insmisMon. S.I.A.R. provides you with everylhinK you nt-t'd 

S.T.A.R. will help you get started. Call us today al (801) 225-70(K) 
Sdtellile Tethnologv And Research 

>M SCXJTH COMMCBCE KOAD. OREM. UTAH 54058 (AX IIOII 225-1560 


CIRCLE S&3 ON READER SERVICE CARD 


PC-Hooker 

Connect any two IBM compati- 
bles and transfer files back and 
forth at speeds exceeding 1 1 S.OOO 
baud, faster with parallel. 


^ster than LapLink 
Easier than Bridge 

• Universal serial cable, 
parallel optional 

• Bi-direclional transfers 

• Disk/file management, 
Dirtree, Sort, Find, View 

• Text edit and print facility 

• Chat mode 

• 5 Wi* and 3 W disks 

• PS/2 ready 

PC-Hooker includes everything 
you need for fast and easy file 
transfers for only $79.95. 
PC-Hooker PLUS with Hayes 
modem support is $99.95. Do 
everything in the background 
with PC-Hooker TSR for 
$ 1 29.95. For a limited lime, gel a 
parallel cable FREE with PLUS 
and TSR. 

A mi I O A Order today 

aflUMtt 1-800-888-8455 

CIRCLE 564 ON READER SERVICE CARD 


COMPFAX, INC. 

CHIPS-ALL SPEEDS 

64K CALL 

256K CALL 

Processors-Intel CALL 


SHARP 220 $969 

SHARP 420 $1269 

BROTHER 150 $889 

“We Are The Cheapest” 
1 - 800 - 243-7775 
in IL. 312-394-3334 

CIRCLE 565 ON READER SERVICE CARO 


COMPUTER 

SYSTEMS 




IBM PS/2’s 

L'p to 41% off! 



VnH-rk'un Mk’m ('onipultr Cvnli-r 
2XWK.rirnn Ktiud ■ SuiU- #4 
Ft. laiuderdtik-. FI. 

( 305 ) 985-9406 

CIRCLE 566 ON READER SERVICE CARO 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS IH)S MARKET . 



MAGAZINE 


DISKETTES 


BUY QUALITY FOR LESS! 

BULK DISKS & TAPES 

100<V«> CERTIFIED 
UFETIME WARRANTY 


MAXELL! DYSAN 


5W'DS/00 59® 5y4"DS/DD39® 
3V2'’ DS/DD 1.09 S’A" DS/HD 89® 

Bulk disks Mm qty 300. With Tyvek sleeves & label kits. 


SONY 


QD2000 1 5.91 

QD300XLP 17.84 
OD600A 19.53 

Tapes 5 per box. 4 box min 


In NJ 201-462-7628 


800 - 222-0490 FAX. 201-462-5 


• 24 Hour Shipment • 


MEGASo/f — 


P.O. Box 710, Freehold. NJ 07728 




EXPANSION UNITS 


1 PROMPT DEUVERY!!! I 

yg SAMt C)*v USUALin I 


DYNAMIC RAM 

SIMM iuMSKuSe 100 ns S750 00 
SIMMi „ inhs 80 ns 425.00 
SIMM* 2»»ui 60 ns 150.00 

IMbIt lUii 80 ns 36 50 
IMbIt IM.1 100 ns 27.09 
41256 }9eKxi 60 ns 14.9$ 
41256 »aK>i 100 ns 12.05 
51256 « 2WK11 100 ns 13.25 
41256 2SSK11 120 ns 12.15 
41264 M 64K>« 120 ns 14.50 
EPROM 

27C1000 «28Kd 200 ns $28.50 
27C512 64Kitf 200 ns 13.95 
27256 37K.S 150 ns 8.15 

27128 lOxxB 250 ns 4.95 
STATIC RAM 

622S6F-I0 33K« 100 ns $22.95 
6264P-r^ skj<s 120 ns 0.75 
6116 ap -«2 2K>a 120 rts 5.50, 


DYNAMIC RAMS 


SIMM aorioo 
IMBIT toon. 
514256iod» 
41464 ison. 
41256 
1^41256 ison. 

51258 lOOn. 
✓ 4164 .sore 


$CALL 

$26.00 

$32.00 

$12.50 

$10.50 


$12.25 



I.C. EXPRESS 




CIRCLE 584 ON READER SERVICE CARO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 
TNs is the hard to get IBM upgrade 
ROM that allows youroriginal PC to 
utilize the full 640K of RAM and 
allows your PC to reMgnize and 
use a bootable hard disk. These 
are authentic IBM chas - not puH. 


ONLY $49.95 EACH! 


r PartNo.MK36C3SN-4 I 

IPfOQ.No. 1S01476 IBM81-83I 
SELF-RELIANT PC PRODUCTS 
1750 Kalakaua Ave. «3-133 
Honolulu. HI 96826 
TELEPHONE: 806-946-1606 

CtRCLE 883 ON READER SERVICE CARD 


HOW TO SUCCESSFULLY 
BUY THROUGH 
MAIL OROER AND 
PROTECT YOUR RIGHTS 


Mail order sales are governed by rules of 
the Federal Trade Commission (FTC) and 
various state laws. These guidelines are 
published as a service to you. Remember, 
the many vendors advertising in this 
section are eager to serve your needs. 


FTCrulo. say: 

1. 1'hc Seller must ship ytiur order 
wUhIn .^0 days of receiving it. 
unless the adi'eriisemeni eicarly 
stales it'll take lon){er. 

2. If i( appears that your order 
will not tK shipped when prom- 
ised. the .Seller must notify you in 
writing in advance of the prom- 
ised date, giving a dellnitc new 
date, jfknown. and offering you 
the opportunity to cancel the 
order with a refund or consent to 
a dcnniie delayed shipping date or 
an indefinite delay. 

3. The Seller's notice must contain 
a stamped self-addressed card t>r 
envelope with which you can 
indicate your preference. If you 
don't respond to this notice, the 
Seller may assume you agree to 
the delay, but must either ship or 
cancel your order within 3U days 
after the original shipping date 
promised or required. A prompt 
refund must he made when an 
order is cancelled. 

4 . Even if you've consented to an 
indefinite delay, you retain the 
right to cancel the order at any 
time before the item has been ' 
shipped. 

5. If you ch(M>se to cancel an 
order, that has been paid for by 
check or money order, the Seller 
must mail you a refund within 
sci’en business days. If you cancel 
an order for which you paid bv 
credit card, the seller must credit 
your account within one billing 
cycle following receipt of your 
request. Store credits or vouchers 
in place of a refund are not ac- 
ceptable. 

8 . In the event that the item you 
ordered is unavailable, the Seller 
may not send you substitute 
merchandise without your ex- 
pre-ss consent. 

TIPS WHEN ORDERING 
Wh«n ordering by mall: 

State precisely what merchan- 
dise you want, specifying details 
such as model, make. size, compo- 
nent parts, eic.; 

Confirm the price and expected 
delivery date as stated in the ad: 

Indicate whether you will 
accept a substitute prcxluct if the 


item you orderc'd is unavailable, 
and. if not. that your payment 
should he returned; 

Don't send cash, you will haw* 
nt) record of payment If a problem 
arisL's. and: 

Keep a copy of your order and 
all other correspondence with the 
Seller. Vour records should in- 
clude the company’s name, ad- 
drc'ss and phone number-, a 
description of the item ordered; 
your cunceUed check or a copy of 
the money order; record of the 
date you mailed the order, or the 
lime and date of your conversa- 
tion, and the name of the person 
you talk with; and any sales slips 
and shipping receipts'. 

Ask about servicing and refund/ 
return policies and with whom 
you should correspond if there is 
a problem. 


IF YOU NAVE PROBLEMS 

1. If you have not receivx’d your 
order as promised or if the Item is 
defective, immediately notify the 
Seller in writing referring to your 
order by description, price, date, 
as well xs hy account number and 
order number, if available. Make 
sure >'ou keep a cop)’ of the letter 

2. If you complain hy telephone, 
send a follow-up letter to conrirm 
what wxssaid. 

3. If you think the merchandise is 
dcfcciii’e. reread your product 
instructions and your warraniy 
carefully to he sure you don't 
expect features or performance 
the product isn't designed to give. 
Then cximaci the Seller ftir in- 
structions. Don't return it to the 
Seller until you haw been in- 
structed to do so. 

4 . Vi'hen returning merchandise 
make sure you keep the shipper's 
receipt or packing slip; your right 
to be reimnursed lor postal cost is 
determined by store policy. 

5* If you have completely dis- 
cussed your problem with the 
Seiler and are still not .satisfied, 
write to the consumer complaint 
agency in the Seller's state, if you 

paid for the merchandise by cTcdii 
card, you may haw rights to with- 
hold payment under a Federal law 
calleu the Fair Credit Billing Act. 
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PERIPHERALS 


PRINTERS 




MINISTREAMER" 

Now you can exdxange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
and compatibles. Subsystems 
include / or 10^" streammg 
tape drive, tape coupler card, 
caoles and software. 

flURLSTRRl 

9621 Irondale Avenue 
Qiatsworth, CA 91311 
Telephone: (816) 682-5822 
aRCL£ sa$ ON READER SERVICE CARO 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212)503-5115 
or (800) 825-4ADS 


9-Track Tape 

Subsystem 


CONNECT! 


9TRACKTAPE 

• Complet* ayattm manutDcUirer 

• Support PC/XT/AT/PS2 & Mac 

• RMd & write 600/1800/6250 

• Use with IBM. DEC. HP tapes 

• Links to FORTRAN, C. COBOL 

• Networking capability 

• Customized software available 

• Powerful data extraction 

• LarM Inventory of Anriteu, 
Cipher, Kenrtedy, Qualatar 

• Feet technical aupport 

■ System prices from $2995 
Avhk! (he m/dd(emen— Oo d/rect/ 


FLAGSTAf=f= 602-779-3341 
e4GINe€RtNG FAX 779-5998 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 



For information interchange, 
backup and archival storage. 
AK Systems offers a 9-track, 
IBM format-compatible Vz" 
magnetic tape subsystem for 
the IBM PC. featuring; 

a IBM format 1600 3200 and 600 cpi . 

a Software (or PC-DOS, MS-DOS. 
XENIX. 

a Also for AT&T. DEC.VAX.VME. 
S-100. RS-232. IEEE 486. 


AKSystems 

20741 Manila St 
Chatsworth. CA 91311 
(818) 709-8100 
TWX; 910-493-2071 

Wfrrfe. phone or TWX tor mtorrnation 

caiCLE sar on reader service card 


PERFORMANCE PERIPHERALS 
for 

TOSHIBA LAPTOP COMPITERS 

*2-100 bfB txpUMiii Sim liiKmil Mixlrab itr 
Tl 1004 . Tl >(MI. TIMMI, TIIIXI. TSIINI. TS2<NI 
Mf-tEC - HI 1 1 A ViHLsiir OwpliT jackx 

M99 IQ 1 1 lack. KS'.U (XiMMS DH V 
*2-W0 bp» iMCTittl Midt-m kir T(»hlha TIOOO 

Mi-IIC- (419 ign & AoHMk UiupIcT lado 
*2W0 Hwlilii M<MkiD tir Tl 2IN». TIOIN) 
M2lM S.W9 igi I tack, paiwr ciaHmi mudr 
'U)MMS-2 fopauNkMi .Sim Cant S2.i2E • SIW 
*niial OMMS EkpMxkHi Card D2.t2E - S299 
*SGa hki VO ExpaiMNi (ird .SCSIE • (29<) 
*C0MM.'^2 lixmiil Tiwn Card S2.UI - Sl49 
*Ada|ital'(ieEK nirmal hanrrx puM-r packx and 
pmvr adapkrx fiir dtr lapbip cnmpuh'tx 
PRODICT R&D Corporalion 

imPacdk #201. San Uiix OStxpx. a 9V40i 
Ptmw (805 944-9715 FAX (K05) 546-9716 
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9 TRACK 
TAPE SYSTEM 

FOR IBM PC XT AT 



• Mainframe to PC Data Transfer 

- Higti Speed Backup 

- All Software. Complete System 

• Service and Support, easy 
Installation 

call (818) 343-8509 or write to: 
Cowtecb Ceweirter Cerp. 

P 0 00x153 Tarzana. Calif 91356 


COMTECH 
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POWER SUPPLIES 


TURBO-COOL 150: 
Cool, Quiet Power 



MODEL 

POWER COOLING NOISE PRICE 

STANDARD IT 

tSNf 

1.DX 

STD 

»} 

STANDARD AT 

200W 

1.01 

STD 

SIN 

SQ1S0 PCIT 

ISOW 

i.a 

-MS 

1129 

SQ200 AT 

mu 

MX 

-«S 

stn 

TCIM PC.'IT 

tssw 

2.2X 

-SOS 

StM 

TC200 PC/n 

2C0W 

t7X 

STD 

SIN 

TC2$0 AT 

ZSOW 

i.n 

STO* 

Sin 

FCC. UL, tZOV^WV 4 

Ornt plugi. nwvy Outii com- 

P0A*fl($ DIMflIM cooling syiltfli 

t yur wirrinty 

PC POWER a COOLING, INC. 

31510 Mountain Way. Bonsall. CA 92003 

<6191 723-9513 

VISA-MC‘COD/PO 







PC Magazine 
Marketplace 

2nd Color 
Option Available 


ADD POWER TO YOUR 
I LASERJET II FOR LESS 

I Expendable Memory Boards: 

I 1MB -$277 X. 

2MB - $ 579 
4MB -Call 
Font Cartridges: 

24 .$209 
123 $249 
I B/F . $169 

I HP Plotter (HPGL) EmulaUon: 

I LaserPloner ■ $ 129 

D.H. SYSTEMS, INC. 

1940Co(r>er Ave. 

Los Angeles. CA 90025 
(213) 479-4477 
VISA-M/C 
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SECURITY 

INSURES FOR POWER SURGES! 

When SAFEWARE designed the original com- 
puter insurance policy, they decided to cover 
even the notorious POMtR ^RGES. Today you 
can buy comprehensive, full replacement pro- 
tection again^ theft, accidents, (ire. earthquake, 
water AND power surges lor as little as $39 a 
year Call lor details & immediale coverage 
1-800-848-3469 

SAFEWARE, The Insurance Agency Inc 
2929 N High Street 
P O 80 x 02211 
Columbus, OH 43202-0211 


SOFTWARE/ 

ACCOUNTING 


LEVEL 2: GL. AP. ah. Check Wnter. 
Mailing Labels ($465), Demo ($18), 
Rental ($85), Video ($14). Up to $2SC 
credit towards your current sy^em. 
LEVEL 1; GL. Check Wnter. Mailing 
Labels ($99) Upgradable to Level 2. 

Write checks, pay vendors, bill custtxners, 
generate finanaal statements. Comprehen- 
sive Tutorial. Uniimited Capacity. 

Special offer lor CPAe & Reeelters. 
Free information available. 


Ideal For Small Businesses 




From Computer Trends, Inc.i 
1-800-544-2597 

CIRCLE ^ONKAOERKR^ CARO 
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PC-FUND 

The leading fund accounting system lor local 
govts and non-profit organizations Modules 
include General Ledger. Accounts Payable. En- 
cunrisrance. Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds. 9999 depis PC-FUNO runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNOWARE. INC 
PO. Box 773028 
Steamboat Springs. CO 80477 
(800) 551-4458(303) 879-5770 


Vw 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 


ACCOUNTING 



World's Finest Fund Accounting Software 

General ledg«t Ulilily Billing MiceCiUliom 

Account* Payable Butineu liceme Cath Mana g emeni 

Purcha*e Or^ Account* Receivable Woifc Managemenl 

Payroll Inventory Cath Regitler Sytlemt 

Personnel Fixed Asset* Pet Licente 

UNIX, XENIX, VMS, MS-DOS, PS/2, Nettworiu 
CORBIN WILLITS SYSTEMS 
35754 Miwion Blvd., Fremont, CA 94536 • (415) 790-5600 
CHic«, Non-Profit*, Grants, Utilitie*, Counties, Education, Special Districts 


CIRCLE S93 ON READER SERVICE CARD 


MIP FUND ACCOUNTING 

The MIP Fund Atxounting System meets the 
linancial and managerial reporting requirements 
of nol-for-protil and governmental organiiations 
The SystOT leatures multiple fund and fiscal 
years, user-defined reports and six levels of 
account coding Modules offered: (VL. A/P. A/R. 
Payroll. Encumbrantx. Expenditure Budget Reve- 
nue Budget and LotusD^ Interface MIP FAS 
is available for IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Huntland Dr , Suite 340 
Austin. Texas 78752 
(512) 454-5004 1 -800-MIP-FUND 

dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER ‘ACCTS PAYABLE 
•dINVOICER & A/R ’SALES ANALYSIS 
•SERVICE BILLING ‘ORDER ENTRY 
•JOB COSTING ‘JOB ESTIMATING 
•PURCH ORO/INVENTORY 'PAYROLL 
S99ea + s&hw/dBASE2.3or3-i- SourceCode 
dATAMAR SYSTEMS 
487G-P Santa Monica Ave 
San Diego. CA 92107 
(619) 223-3344 
Visa-M/C-AMEX-Check-COO 

BUSINESS 


What to BUY 
Who to HIRE. REWARD 
What's top PRIORITY 


I Qttkkljr, ctetrly show both objective I 

* lad iatuitive tndeoQi to your nunsge- * 
I meat, depeftmeiu or peen. Focus on I 

* whM utten. ^wed ^ provale. Spend * 

I ICM time la r"«v*<»nF I 

I DBCISION PAD>^ (lie hmiliT ■ 
dedtiOB mitrix oome alive on vDur PC I 



QUICK & EASY PAYROLL 

Automates weekly, bi-weekly, semi-monthly or 
monthly payroll tor up to 200 hourly and/or 
salari^ employees Acxepts lime as hrs: min 
All taxes + city. 401k, after-lhe-faci payroll, 
lips Prints checks/W-2's/Quarterly reports 
S95 ■«- 2.50 s/h Money Back Guarantee Visa/ 
MC/Amex/OC. Call, tax or write: 

Phoenix Phive Software Cofporalion 
7630 East Gelding Drive. Suite 400 
Scottsdale. AZ 85260 800-331-1811 
602-483-0991 or Fax602-948-1379 


BUSINESS 

PROJECT 

MANAGEMENT 


PROJECT SCHEDULING 
IN 1-2-3 AND SYMPHONY 


PROJECT CALC ’adds In* new menu 
crioices to create projects on your 
spreadsheet Link project cods A ddee 
w«h budgets. Ask *what-r w«h tbnef 
Draw Gantt charta of dates, slack 
time. mSesiortes. And PERT cherts or 
network dtegrame of tasks Print chans 
through PrintGraph with colors, tides 
and legends. Formst and print tebuler 
reporte oT dales and costs wkh /Prim 
PROJECT CALC performs crIUcel 
path analysts Find the eertleel/taleei 
start artd flrtish dates lor each task 
Speedy work hours, vacations and 
holidays on a grapl^ calendar Works 
with CGA. E(3A. VCaA. Hercules $17995 
FRONTUNE SYSTEMS. INC. 
BOX740S-PC. San Francisco. CA 94 120 
(eOO) 451-0303 x55. (916) 677-7171 xSS 


s 
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eatiweoByDurPC 

I Plaia En^h worksheet Fhsl, easy 
paphk operaHott. 3-D G r o u pware 
I opdoa. PradticaL created by a senior Uae I 
B manager. $19S. Satisbetkm guamileed. ^ 

KCom/nerujR/* - BVTE I 

hooked"- Dyson, FORBES I 

^'Welcome addition" - fC Mtn | 

P" FREE Demo (SIO value) ^ 
I CALL 8«)-237.4S«5 ext U8 | 
I Apian Software 415-851-8496 I 
^Box 1224 Menlo Park,CA 94026^ 
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Business Plans 


BizPlamBuilder™ Quickly* 

easily complete an cfTective business / 
marketing plan for presentation to in- 
I vesiors. Sr. managemenl or clients. A 
I comprehensive and proven framework 
j — Over 85 pages of ouUines. headlines. 

' structured sentences & paragraphs, lists, 
fmancials, suggestions... already typed 
into 29 ASCII text files & Lotus*. 
Follow tutorials & edit into a finished 
plan. Includes manual. Preferred by 
investment capital experts, corp. mgrs & 
experienced consultants. $99**+S3 UPS 


i Tools For Salea ”* 3(May accept / reium 
’ I333S Wildcrest Drive Site licen.se avail. 
I Los Altos Hill*. CA 94022 Visa-MC-Amex 
• 415/ 941-9191 
ORCLE 596 ON READER SERVICE CARO 


COMMUNICATIONS DATA BASE 


MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS) - Secure, 
reliable, full-lealured commercial EIS lor IBM 
XT/AT/386/PS2 or compatible Easily 
customized by non-programmers Kermit. X & 
Y - Modem High p^ormance allows up to 32 
simultaneous callers User audit trail 
300/1200/2400/9600 bps 
eSoft. Inc 

15200 East Girard Avenue. Suite 2550 
Aurora. Colorado 80014 
(303) 699-6565 


UNATTENDED FILE TRANSFERS 

• Error tree Iransfers between multiple sites 

• Schedule Iransfers any (ime(s). any day. 

• Use stand alone or with other programs 

• No complex scri|X languages to learn 

• Easy set-up commands like Send. Receive 

• LAN comp^ible, Multi-level security. 

• Introductory otter: S75 per location 
SFI, Inc 

Box 531650 

Grand Prairie, TX 75053 
(800) 433-5355. (214) 264-2626 


CDMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link Replace 
that aging telex machinal Add telex service to 
your business tor cost ellective worldwide com- 
munications! Compuler-Telex-Link transforms 
your PC into a stale-of-the arl communications 
tool lor telex. 

Cawthon Software Group 
24224 Milligan Avenue 
Dearborn, Michigan 46124 
Phone: 313-565-4000 


CONSTRUCTION 


CONSTRUCTION ACCOUNTING 

The CMAS System is designed for contractors 
where tracking job costs is required Modules 
include: Job Cost, PR. A/R. A/P, GL PO's. 
Inventory. Service. Dispatch. Estimating, invoi- 
cing, and Report Generator. CMAS is fully 
integrated. Multi-Terminals available 
0ATA-8ASICS 

11000 Cedar Road Suite 110 
Cleveland. OH 44106 
(216) 721-3400 


CONSTRUCTION MANAGEMENT 

Attordable. understandable software tor build- 
ers Job cost billing lime and maierials or per- 
cent complete, payables, change order and 
retention tracking in one package Prints 
checks, statements, bids. 30 + reports Clear 
manual & help windows, backed by our proles- 
sional phone support staff $795 
YARDI SYSTEMS, INC 
813 Reddick St 
Santa Barbara. Ca. 93103 
(805) 966-3666 


dBASE III PLUS Workalike 
Free Trial, Send No Money 


PC MAGAaNE HAY 17. M' tMl 
*1 on 1 s a programmable relaoonal 
DBMS. . faitar operaton m the inerac- 
bve mode . . . the menu mode cs a fancier 
and more complete version of dBASFs 
Asasiam mode . . 1 on 1 s 3 II It • great 
deal lor those who would be glad to nave 
a dBASE III PLUSelona’ 

FREESOdayna bl proven. (USAordyjbfl 
■me. or buy now, money lack ouararUM. Cal 
203-37SJ)914Me *$5 MicfWAml 



ROOTS III FOR GENEALOGY 

Organize your l^ly tree and print camera-ready 
family books containing charti text and indexes 
Store, retrieve and display 1.000's ol i^ily lacts 
with biographical skelches and source documen- 
tation Lightning-tast seandies and sorts. 750 
page manual. Satisfaction guaranteed Write for 
free brochure $250 ( -i- CA tax). 

COMMSOFT 

2257 Old Middlelield Way. Ste A 
Mountain View. CA 94043 
415-967-1900 800-327-6687 


DATA ENTRY 


DATA ENTRY 
EMULATOR 


Runs on Stand-alone or networked 
PC's, compatibles or PS/2's. You will 
not find any Data Entry System 
•FASTER, EASIER to use, or LOADED 
with more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-10 key 
option. Fully menu driven. 

A complete edit language included. 
Call for our free X day trial period. 
Price $395 - 

avail, for IBM AS/400 & S/36 

COMPUTER KEYES 
21929 Makah Rd. 
Woodway. WA 96020 
TEL: 206/776-6443 
FAX: 206/776-7210 
USA: 800/3S&0203 
CIRCLE sat ON READER SERVICE CARO 




VDE— Viking Data Entry 

The premier data entry system. Full-te 
replace key puniJi & keydisks Full screen 
"FORMS." double-key verify, wide variety of 
options, crossfoots, suMotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations $120-600 Also 
tor minis 

VIKING SOFTWARE SERVICES. INC 
2815 East Skelly Drive. Suite 816 
Tulsa, Oklahoma 74105 
(918) 745-6550 
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DATA ENTRY 


DESK TOP PUBLISHING 


A Data Entry System 
Perfect Enough to Satisfy 
Type “A” Personalities. 

If you demand the same accuracy, perfection, and hard 
work from your data entry sof^re as you do from your- 
self, then RODE/PC is your type of product. RODE/PC is 
a type "A" soluiiorr for people «ho insist on easy applica- 
tion design, powerful validation, two-pass and trail verify 
modes, exceptional conditional processing, full recxird 
output control, complete system management facilities, data security and 
much more. RODE/PC is an extraordinary product to meet exiraordirury 
requirements. 

Like RODE/PC your hardware must he right for todiay and ready for ti>mor 
low. DPX' recommends RODE/PCvAih the IBM* Personal System/2* prod 
ucts. They feature an integrated system design and the quality and 
dependability you expect from IBM. ^ong with the IBM OS/2,* the Models 
50. 60. 70, and 80 offer the exclusive "IBM Micto Channel'*”’ Architecture. 

See for yourself why 6 of the 10 largest conqnnies and thousands of others in the US have 
selected KODE/PCu the ultimate PC data entry solution. Our cuatomers uy "KODE/Kism 
btautifut protbut, Oesigned by peopi* who citarly undenunJ Ibe mariH. " Call us lo 
discuss your data entry plans and ask about our cvaluatkm program 

DPX/IDEAS 

Data Entry Division 
20B23 Steveoa Creek Blvd,, Suite 130 
Cupertino, CA 93014 
(408) 975-9292 

IBM. Personal System/? ane OS/3 are regnlered iraoemams and M«ro Cnarrwi « a iraoemark ol imema- 
tJonai Buwnes* Machw Corporation CtRCLE SM ON REAOen SERVICE CARO 





DATA ENTRY 


hMcfiangadae. 

From kqpgmdM^ I74tfc tavPlMM 

CADLandlflHlMf . . .NcnvMnchemoS 
compia data entry i] Mng done on 
Whether on one ^ or on dozens in a LAN, 
KsfliNnrM provides a professional gra<M 
data entry syoern. Rs ease of use, pnxMtivKy 
and tfvnaKhed range of capN)M»s hive made 
It the most widely used PC-based system bi 
ttwwoeM, 

Bring ^Mjr dsta entry 
up-to-date with. . . 

KtvEntrvUr 

Complete Evaluation Package 
Available 

1 ■’iOO’5l3*M79 or{3osi 2si-29es 
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DESK TOP 
PUBLISHING 


DESK TOP 
PUBLISHING 



Maps ol the World. USA. and all SO states! 
All major Macintosh A ISM formats. 
Ideal tor pubtications and presentations. 
For FREE brochure 
call or wrtta: 


800-334-4291 

•.•craMivr toHwei* <nc •o> rs’ iimMrK** Kj OKU 
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We don H ^ newsletters 

But if you’re doing, 1,000'page technical documents, we’re the 
best — automated , style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 

GML/PC” 

The technical documentation and specifications specialist. 
Command Technology Corporation, 1900 Mountain Blvd., Oakland. CA 94611 
Telephone (415)339-3530 Telex:509330 COMMAND TECH 

CIRCLE TSt ON READER SERVICE CARD 
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Desktop Publishing Software 


TABIN for WordPerfect, Ventura, PageMaker $99 

• Rac is css spRCSs wtth TABs to cfssts orsst looMna tsbiss 
(with proportional fonts) from Lotus, Auwlox, DBS, ASCII, stc. 

HEADLINE for Ventura, PageMaker, WordPerfect $185 

e Crastt dsnllng spseW sflocts for hsseflinss, logos stc. 

43 sampiss Hlustrats ths andlsss posslbllttlss. (EPS nts fonrart) 

AfEMTOWTfor Ventura $185 

a Uodtflasaxlsang Postscript fonts with outllnst, shadows, aksws. 

V£W7l/R4£/77L/77ESforVentura $99 

• Prints styls s h ssts, turns your Postscript prfntsr to Diablo mods. 
co plssC ns plsfWsa.snsbissspsdslkays. iMors 

LOADERior all Postscript Printers $59 

• Lesdsr savsstims printing by downiosdlngAdobs fonts. 


COREL. 1600 Carling Ave.. Ottawa. Ontario KiZ 8R7. (613) 728-8200 
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Desktop Publishers! 


when you need the best tools tor 

Screen Capture and 
Image Management; 

Gdlage^^^ 

Publishing Utilities 

Accurate, siper-lsst grayscaling, image browsing 
wttMn your appScatim, capture preview. LIM 
EMS 4.0 euppM end much, much morel 
Supports ECU. VGA, Hercuba, C 6 A. MOA 
adspters. Suggested retail price, only $00 ^ 

IH| inner media, inc. 

[e03l«5.3216 Vcice. -7195 Fa VlM. MC. rW-Sai 
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Optical Character Recognition (OCR) 

PC-OCR” software converts printed/typ^ 
documents into editable text tiles for your 
desktop publishing system Supports HP S^- 
Jet. Canon, Panasonic and most other desktop 
scanners Pre-trained for many popular fonts 
and trainable to read virtually any typestyle, 
incl. loreign fonts Reads proportional text, 
matrix printer output and Xerox copies $385 
Check/AMEXAflSA/MC/COD 
Essex Publishing Co 
PO Box 391 
Cedar Grove. NJ 07009 
(201) 783-6940 



EDUCATION 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn Popular Software Programs With . . . 
VIDEO INSTRUCTION TOOLS 


Lotus 1-2-3 (4 hours) S999S 

DOS 3 3 (3.5 houre) 129 95 

PageMaker 3.0-PC (2.5 hours) . . 199 95 

0b85elll-(4 hours) 17995 

DisplayWrile IV (3 hours) 199 95 

Enable (4 hours) 199 95 

Intro TolBM-PaXT 7995 

Intro to Spreadsheets 59 95 

HyperCard - MAC 79 95 


WordPerfect 5.0 (5 hours) 129 95 

WordPerfect 4.2 (3.5 hours) 99 95 

Verttura Publisher (2 hours) 1 79 95 

Ventura Techniques (2 hours) ... 1 79 95 

Symphony (3 5 hours) 199 95 

Intro To IBM/PS 2 (3 hours) 199 95 

Microsoft Works 79 95 

04A 7995 

PageMaker 3.0 - MAC 19900 


• Self-contained, interactive training videos. 

• Demonstrates every command in detail. 

• Perfect for group/repetitive training. 

• Thousands of satisfied users! 

Ask about our 60-day unlimited phone support hotline. 


MICHAEL HALVERSON & ASSOCIATES 
1313 Newburgh. Westland. Ml 48185 
(313) 729-0325 
FAX (313)729-0238 


FOR PRODUCT INFORMATION 

1-800-537-1641 

MAJOR CREDIT CARDS ACCEPTED 


Visit our display at Spring Comdex, April 10-13. McCormick Place. Chicago 

CtRCLETSSONREAOERSeRVlCECAflD 
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ENGINEERING 


SIMULATION 

GPSS/PC i$ a tull-power version ol GPSS. the 
most popular mainframe simulation language 
Specifically designed lor interactive use on to- 
dy's high-speed microprocessors, it is loaded 
with features such as intefaclive graphics and 
animation Using GPSS/PC. you can predict the 
behavior ol complicaaed real world systems. 
MINUTEMAN SOFTWARE 
P O. Box 171/B 
Stow.MA 01775 

800-223-1430/506-897-5662 Ext 316 

ENG/SCI GRAPHICS 

OMNIPIOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/s^ihc 2-0 & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional Choiceottormats tabular/line. con- 
cur. bar. pie. 3-0 wire trame & much more! 
OMNIPLOT(S) S195. OMNIPLOT(P). both $295 
MICROCOMPATIBLES. INC 
301 F^ude Drive 
Silver Spring. MD 20901 
(301) 593-0683 


ENTERTAINMENT/ 

GAMES 


ENTERTAINMENT/GAMES 


For IB 

Volume 1... 
Volume II. . . 

AbULTSOnWAK 

M PC. XT, AT PS/2 A Compottblos 

World’s Largest Distributor 

Now-Son<* Day (hipping 

$11.95 ppd 

siessppd 


^ ^ MI thru M9 . 
^ %6F^ Catalog Wsh 

f nuM 

1 fuic JOT roreigr 

•uoveiil AOS e 

$3.00 each ppd 

$5.00 ppd 

Check or money order accepted 
orders ar 5,5" orders add $1.00 per disk 

P aDo«106-fC • Marlon. CT 06444 
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ELECTRONIC CHESS BOOKS 

ANALYST 1 Complete "Chess tiooks" with 
more than 20.000 diagrams, superb animation 
and expert on-screen analysis Learn from the 
masters or play your own variations IBM PC/ 
comp Choose: Best Games 1980-85: Art ol 
Piece Co-ordination; Sustaining the Initiative. 
$59 (US) each + $3 00 s/h. 

HALCYON PRODUCTS INC. 

P.O. Box 65, Station "A" 

Scarborough. Ontario Canada M1K 5C1 
VISA/MC CALL (416) 471-6892 


The COMPLETE Lotteiy TRACKER and WHEELER” 

The MOST COMPRSHENSlVELottefySo/twan Program on ItieMafW Today tor PICKS 
GmasfMmSaMMaMSttmnaiMnFonlgncodMrtaal 

• StorePastlOOOWinnfngLDttoryNumbersandDatesI 

• Track as many State or International LDfteryfaames as you want) No Limit! 

• Produce EXPERT Trend Charts to IndendfyTTiose HOT and DUE Numbers! 

• Analya Hits 4 ways; Bell Curves, Recency. Percentages. Freguendes. MORE! 

• Produce SrarSTICS tor ALL Numbers Ww Play- NO Randomizing Here! 

• Select Numbers to Play 5 Different ways! Ybu Choose what YOU Like Best! 

• Check Ybur Bets WINNING Combkubonsl Record ALL Systems Plt^! 

• Store up to 2 BONUS NUMBERS (Play an international games!) 

• vyfe include Lxrttery Data Base tor State Game of VtXiR CHOICE (Please spectfy)! 

• Print Charts, Statistics, Recorded Nurnbers arid WHEELING SYSTEMS! 

Choose From the Worlds MOST Popular WHEEUNG SYSrEMSI 

No odier tottery software package provides afl of these features! When we say cornplete. 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS Printer wxf Color MonitDr 
recommended but not required lor use. All wheeling systems and program features take 
only S£(^(^ to compl^ Detailed Lottery user manual included. Why pay more tor 
less? 

Use our Years of experience with Ym computer advantage! 

imMCASHPfmSth«lint9wetkswithlhtm>olmfpnigram'VtetK)ertni)metierlSe»BCST 
iionery$oAnreprogram(AMvs«0(Mraf OntrWOOtlmeantfALLefpefaes'' BC.Bnso.n 
7w»4eas/>/vuesirwar$r?Bmfs/iMtf(r»frKilBrjr)tfWrtMiv^ BLU . tMmnglon.DL 

•ThtCOUniTtLcnry TTUCIdPanOWHEELIPa SPfCUOMMT Ea.NewWt.NY 

la Donl Hesitate! Place your Order Nowl 

Til, ONir:$39.95pius$2nssH 

ucnAacawFn 1-800-824-7888, Ext. 283 
IS! taOatoican 1-800-544-2600 
'^Entertainmtont On-LIno®, Inc. paeoKSsao^tx pc.wMtPoro.MA 0 i 6 ei 
The PREMIERE Lottery Software and Audio Products Company 

UC.ViMMUOa*M<«sh«Md«Miwii<*Mti PtiiaiaHewrgixoeimetPWecnuChoUa 
UAReMerVStddSHMlMUIi *■ HWE n tor W umre-OrKmo* M. 

Order Direct or see Yxir Local Software De^t 
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LOTTO JACKPOTS 
NOT JUSTDUMB LUCK! 

GML HOW ARD'S KAMOl S 
SYSTEMS HAVE WON 
SJOMILUON-f FOR 
10 LOTTO JACKPOT WINNERS! 
All the originaL authentic Gail Howard 
systems arc now asailable on IBM PC and 
compatibles; menu drnen (user friendly). 
Gail Howard's Smart Luck Computer 
Whrer’lSZ’^.VS* S2s h) has a unique built- 
in Balanced Game” feature which makes 
all other wheeling systems obsolete. Over 
l(X) Wheeling Systems with minimum win 
guarantees; System also checks for wins. 
Gail Howard's -Smart Luck Computer Ad- 
vantage” ($39.95 ♦ S2 s'h) has the most 
successful number selection systems ever 
devised tor beating the odds in Lotto. 
Includes the enrrre winning numbers list for 
one Lotto game of yourchoice. ($7 for each 
edtiiiional Lotto game). Available for any 
stale or iniernattonal Lotto game. Please 
specif) which Lotto gaine(v). 

SMART LUCK COMPUTER SYSTEMS 

H Dept PC-4, P O Box 1519 
■Ki VVhite Plains, New vort; 

(312) 934-3300 



THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


WIN LOTTO MILLIONS!!! 

LOnO PICKER™ PLUS stores past Lotto & 
Pick 3/4 #'s & uses multiple statistical analy- 
sis to improve your chance of winning Works 
tor all lotteries worldwide! Bonus #'s-no 
sweah Database editor, support. & much more! 
You get the PICKS, not jumbled slatislics! 
$34 95 ( -t- 5.55 sh) S S' add $10 NY add tax 
GE RIDGE SERVICES. INC 
170 Broadway. Suite 201 -PM 
New York. NY 10038 

1-800-634-5463 x293 INFO 718-317-1961 


PC Magazine 
Marketplace 
2nd Color 
Option 
Available 


FINANCIAL 


CIRCLE 7M ON READER SERVICE CARO 

NEMESIS~8 
.Go Master** 

H 
H 

C«. a pme of smefic elegance, hu been • way ^ 
of hfe 81 the Oneni for over rour ihouund ytan. R 
Many cotuider Co lo be the tecttt of the N 

Japineie bounevsimn's wceu. "Whilt rhea is am 
tamttywat.Coisafimeofmariittshart' * 
IPrewdeniorNiUoKoielif H 

“If ycHj are interested in Go«H 
buy this program.” t poMnciie jj 

0«ne of Ute Month BYTE 7/87 H 

Toyogo, Inc. (617) 861-0488^ 

76 Bedford Street. eM-M. Lexmgwn. MAQ2I7yN 
$79 0oMuier>. S49)oiiehiTuiDr~. H 

S59 Tnctical Wi2nfd~ Add S6 U.S. SAH ■ 
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CASHTRAC® 

Thu b*a( chuckbooh 
balancing program I'va 
aaan yot. Uwwprlca ~ 
- eC:aGMtQB2tna 
Track your monay in a familiar ehack 
ragiatar foemat with: 

• 16 ehacfclng aecounta 

• 3S5 Imraotmarrt aceaunta 
> UnpoW bW oehadular 


• Rrl^ m rapofti A bar eharta 

• Rrtnia any femiA chock 

• Spraadahaal A data baaa Intorfaca 


• Vofca and E-mail loch aupport 
THIS ONE DOES rr All- Ncethar 

; $45. S/N includad. 
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(.hartin^ Noftwarc 


_T 


CTitors 

Cixuvc 


MetaStock™ 

1195 

Demo Disk— 15 
Pedorm sophisticated technical analysis on 
slocks, mutual funds, commodities, etc. 
features mutspla movable vnndowi untimited 
moving averages. 2S- pre-set indicators, 
trendlines and trading bands, overlays and 
spreads, plus much more* Compatible with 
12* ma|or data services. For complete 
literature, call toll-free: 

1 - 800 - 882-3040 

EOUIS International, Inc. 

Box 26743 S.LC. UT 84126 (801 1 974-51 15 
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FOR MORE INFORMATION OR TO PLACE YOVR AD CALL 212 503-5115 . . . 



FINANCIAL 


MoneyCounts^5.o 

The $29 Money Management 
Solution. Guaranteed. 

MotirCooarss.i IS the eesy-to- 
use. CPA'designed money 
manegemenl/eccouniing program 
for home and business. It offers; 

Cash, checking, savings & credit 
card management, checkbook 
balancer, budgeting, financial 
statements, graphics, fast financial 
data base with three-way look-up. 
inquiry reports & on-line help. 

Handles up to 999 accounts and 
100.000 transactions, laelndts 
priattd MMil. Ntl capy pfttaettd. 

WowrCsunr 5.0 also 

■ prints any type of pin-feed or 
laser check & updates your 
records automatically 

■ estimates your 1988 income lax 

■ analyzes financing options & 
savings programs — computes 
interest rates & loan payments 
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• prints amortization schedules 

■ manages mail lists — zip tt alpha 
sorts — prints labels & index cards 

■ provides password protection, 
fiscal year support & pop-up 
notepad 

■ 30 day money back guarantee 
(minus shipping) 

Ml or sood ^ irios S5 

Mfipfog/Aoodllag 

Check/ViSA^/C.O.D. 

1-800-223-6925 

f/»Cstud§Sf9/395/7300J 




Dept M 
373 Collins Road N.E. 
Cedar Rapids, Iowa 52402 



Legal, rmance. Heal tsiale 


tXJbC-AAfOHJ 

Loan Amortiztr Plus Sof^fv•r• 


‘V t 8 M PC>T,F*S 2 


• (Mod by IfMwaamra 
elAltombyo 

• (Med by hunUrodo 
ot Senfca 

• Uobd by big CPA'o 

□ Loan AmorVioaortb 
3 APR'Scomp/y 10 

US Rtgiriotlon 2 
J ta Oilplf Aeeuney 

□ FiMbd A AeJualaMe 
RalM 

□ kTbgiritr P»ym»nt» 

□ Polna A Pew 
J PrapaWtnierser 

□ Ertre Paymenre 

□ PMI Ptymona 

□ BaMooft Paymenta 

□ So/ve lof me U»- 


MnMAoempMttM 

• Uu^d fUtlonwiaol 

• Uobd for Jud^ 
mentCWW Pml'a 

• Med 10 verify 
fentfar'a llgurbbll 

□ Preeent Vakw 

3 Fulun Value 

□ Mat f^weni Value 

□ Iniamal Rale ot 
Return 

J Yhld A lean Prtcm 

J Caay la uw menue 

□ Uaer conffpurebte 
reumflnp 

□ GMt tor aPenf aer- 
Wewl 

JPREERae.Zeom- 
pltanee benefimark 
reel wttfi purcbaee/ 


1 Only 1 49.95. «5SiH ' 

I Demo d«k 4 manual available lor $^$S SaH I 

[ ELECTROSONICS ' 

I 36360 GartioM • at. Fraser. Mch 48026 ' 

j 800/858-8448 or 313/791-0770 ! 

L Check Visa MC. Amei • Deeover are wtleame . 

COO orders addmonal $2 20 I 

EEnmissimm-i 
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FLOWCHARTING 


FLOWCHARTING 


TurboFlow $69 

FlinTCh.rtln« for IBM PC/XT/AT/PS 2 



S89 with Loeitech Mouse! 

* Curves, ellipses 

* Variable size symbols 

* User defined library 

* Paper size to 34* z 4^ 

* Pop-up icon menus' 

* Hercules mono, CGA, EGA 

* Automatic PAN to scan drawing quickly 

* IBM/EPSON. NEC.OKIDATA LaserJet 

* HP-GU DM/PU SweetP pkmers 

Dayiron Electronics 

610 S. Sherman #104, Richardson Tx 75081 

Add tAb S4 Tew rcvdralt «dd M ulet lu. 
Money-back GuariDtce 

Order Today! 1-214-669-2137 

CIRCLE 7»4 ON READER SERVICE CARO 


WINDOWS FLOWCHARTER $79 

RFFlow is a drawing tool designed specifically 
tor flowcharts Easy to learn, easy (o use 75 
shapes aulomaiically adjust in size Move, 
copy, or delete groups of objects. 7 levels of 
zoom Use mouse or keyboard On-line user's 
manual $5 trial disc fiFFlow requires Micro- 
soft Windows 
RFF ELECTRONICS 
1053 Banyan Court 
Loveland. CO 80538 
(303) 663-5767 


BETTER FLOWCHARTER 

Know before you buy' EASYFLOW is the superb 
flowcharting program chosen by over 30.000 
users, and very favorably reviewed in Ihe March 
tOfh 1987 issue ot PC Magazine See Ihe 
"Index to Advertisers" under HAVENTREE to 
tind our large display ad in this issue Now 
available with 30-d^ MONEY-BACK guarantee. 
HavenTree Software Limited 
Order Desk. 1-800-267-0668 
Information: (613) 544-6035 
Telefax: (613) 544-9632 


GRAPHICS 


QQQQQQQjggjgjg 

STWGRAPHlS?Tfl^-c!«reSr 

VEHTURA - AUTOCAD -PfVNTSHOP 
AND 1 0Cr* OF OTHER PROGRAMS. 
GIVES DARKER. DENSER GRAPHICS, 


9 to 24 PIN PRINTER TRANSLATOR 



35mm SLIDE$-^n 24 Hours 

We transform your PC-Graphics files info full 

color. 35mm. 40(X) line resolution slides and 

ship within 24 hrs. All popular PC-Graphics 

Packages supported Files accepted by modem 

FREE FEDERAL EXPRESS on all orders ol 20 + 

slides! Only $6 per slide 

Accent Presentations, Inc 

990 Highland Drive. Sle 202 

PO. BOX 1303 

Solana Beach. CA 92075 

t-eOO-222-2592 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 

an HP pen plotter Fast hi-res output No tagged 

lines Vary line width, color Works with Auto- 

cad. Dratix. etc Supports NEC PS/P6. IBM 

Proprinter, Epson LQ^X. Toshiba, HP Lascriel. 

Hercules/CGA/EGA/VGA for preview $64 

check/m o 

Fplol Corporation 

24-16 Sleinway St.. Suite 605 

Astoria, NY 11103 

212-418-8469 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen): Microsott Fortran/ 
Pascal. R-M. Lahey callable routines Graphics 
primitives, total 2-0 plot support. 3-D plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotleF? PLOTMATIC. Laser, dol 
matrix printer’ PRINTMATIC $135 ea Any 2. 
$240. all 3. $340 A^ ^ut our 15 fonts. 
MICROCOMPATIBLES. INC 
301 Prelude Drive Dept PC 
Silver Spring. MD 20kl1 
(301)593-0683 


RAINDROP'* 

FAST, flexible, easy to uM, compact T-S-R 

utility to send screen graphics to your 9 or 24 

pin dot mtfrix. ink jet. or laser printer Create 

quality b/w or color printer graphics from 

anilications AND user written programs. Full 

24 pin support Many options Complete driver 

library $39.95 

RAINBOW TECHN0LID6IES 

8106 St David Court 

Springfield. VA 22153 

703-440-0064 




Laus FrtbUm Pus 
Harvzrd Graphics • AfliUuM 
UcrosollDwfPC-SMs 
Zinoy a phcs * Lotus PIC* 
Matrix SOD -CGMIHcs* 
Maulin' -OXFIltH' 
I VxtaoSbM PIC Mn’ 


DESIGN IT YOURSELF 

Usa your conputar 10 dspgn you pmarohons Mh lha 
sor^<ar8 Istad abow Bian tand ut your Mn for rriagng. 
3Smn tWas. ovartiaadL lasar oms. color pmu aic. 


IMAGE. 

CENTER 


P.O Box 257 Q - Roanoka.VA 24010 
Call 703 / 343-8243 for more rtorm a ton 
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STANDARD GRAPHICS 

ANSI CGI compatible. Mapping, arcs, markers, 
text, orient, align, font loading, ligure fill, image 
& more Draw in bitmap or on display Segmen- 
tation, vm support, bitblt. pattern fill, input 
option set. print, plotter supp. Works with most 
"C", MS "FORTRAN", "QuickBASIC" EGA, 
VGA DefTKis. Manual $395 Amex 
NOVA INC 
PO BOX 68976 
Schaumburg, IL 60168 
312-B82-4111 


AMAZING TECHNICAL GRAPHS! 

— Announcing Axum — 

At last, a sophisticated technical graphics and 
analysis program tor Ihe PC. 

• anaiyze/explore/ • display/edil 

publish • color/2D & 30 

• ultra-high resolution • interactive 

• windows/menus/help • powerful 

• exiremelv easy to use 

— $495 with 60 day money back guarantee — 
TrlMetrix. ItK 

444 Ra^na Suite 2tOPC Seattle Wa 98115 
(800) 548-5653 ext 233 (206) 527-1801 in Wa 


Graphics 

continues . . . 
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GRAPHICS 


INVENTORY 


MAILING PROGRAMS 


35nini SLIDE FROM YOUR PC 

COMPUIEfl SLIDE EXPRESS cmmK giapRic 
files produced on the IBM PC into brilliant 35mm 
color slides with cotor lesoMion 400% befler 
than your monitor Leave your printouts behind 
Use high resotuhon cotor slides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/Slide 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716) 424-5300 

PRINTED GRAPHICS WITH TURBO 

GRAPHLINK does lor your printer what TURBO 
PASCAL'S BGI graphics does for your screen- 
in ultra-high resolution! GRAPHLINK com- 
mands work exactly like TURBO'S BGI com- 
mvids. so adding printed graphics to your 
programs is a snap—and requires only two 
additional lines of code' Supp^ HP. Epson. 
IBM. NEC & Toshiba printers Only $95 4- $4 
S4ll 

VISITECH SOFTWARE 
05 3607 Ridgewood Ct. 

Pittsburgh, PA 15239 412/733-4775 


HEALTH 


ANALYZE DIETS. MENUS & . . . 

SO much more* with The FOOD PROCESSOR II! 
This TQP-rated software has the best database 
ol any system on the mark^ today* Acclaimed 
by schools-colleges-hospitais homes-liiness 
centers & businesses 2400-3000 loods-30 
nutrients $250 IBM-Apple-Macinlosh 
CALL Oft WRITE TODAY FOR FREE DEMO DlStt* 
ESHA Research 
P O BOX 13028. OepI M 
SALEM. OR 97309 
(503) 585-6242/7755 

Diet Analyzer 

Ideal tor wei^l control, menu planning, special 
diets, recipe ^lysis Tracks calories, sodium, 
cholesterol, fiber. 4-20 others for 1000 foods 
(inci many fast foods) & 100 exercises Can 
add more Multi-day averages $4995 + 2 50 
s/h 30 day trial AMEX/MCA/ISA/Chk Demo 
disk $5 Free catalog 
Natural Software Limited 
129 Pearsall Place 
Ithaca. NY 14850 

800-626-2511 607-272 0157 (NY) 


TO PLACE YOUR 

AD IN 

PC Magazine 

Marketplace 

Call (212)503-5115 
or (800) 825-4ADS 


•••dFELLER INVENTORY*** 

A business inventory program written in modiTia- 
ble dBASE source code The menu-driven pro- 
gram lets you locale itenrs by inventory name or 
number It keeps track of reorder points, vendors, 
average cost & othermtorm^ 

' dFELLER Invenlofy $150/flequires dBASE ll/ll! 
‘ dFELLER Plus $200Avilh History & PC's 
Requires dBASE Ill-Ill PLUS (lor stock rooms) 
FELLER ASSOCIATES 
550 CR PPA, ROUTE 3 
Ishpeming. Ml 43849 
— (906) 486-6024 


INVENTORY MANAGEMENT 

Stock-Master 40. commercial grade syst^ 
provides Slock Status. Purchase Order Writing & 
Tracking. Trend Analysis. Oualily Control Report- 
ing Detoll Analysis. Bill ot Materials. Multi Loca- 
tions and more Modular, "micro" priced & 
configured to your needs CobolSourceavoilable 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach. CA 92663 
(714) 759-0582 


MAILING 

PROGRAMS 


MAIL ORDER MANAGER (MOM) 

It you need order processing, list management, 
inventory control, and query-driven profit anal- 
ysis. MOM is lor you And, we' re NETWORKEO- 
multiple order entry stations, we do it! Most 
corr^ilors can't Clipper compiled. dBase III 
Files $895 Slide Show demo FREE with this 
ad Working demo $45 
Dydacomp Development Corp 
PO Box 641 
Wayne. NJ 07474-0641 
(201)694-0779 


PC Magazine Marketplace 
the ultimate target market! 

The brand specifiers wh<i read PC 
Ma)(azine don't have the time to shop 
around, their only concern is nettinfi 
what the>' need as quickly as possible. 

They'll MR£C7 Uieir attention to 
PC Naiadne Marketplace 

For them PC Magazine Marketplucek 
Direct Response/DLsplay Ad format 
represents a (asl, easy and cost eRec 
live method of pntduct acquisition. 
They know il wilt have the products 
they need and the information they* 
want regarding price, volume dis 
counts, specirications and delivery. 

If you think that your bu.siness can 
benefit from the 701), 000 brand spec 
ifiers who read PC Magazine .. 
VOLi'Ri; RIGHT! 

So take DIRECT action and call 
<2IZ) 513-51 IS or (Ml) K2S-4AbS 


Speed up UPS Shipping with ShipMate 


Intro Offer S395 

UPS Approved — Prints COD tags, labels, and manifest. 
PC Synergy • 1805 Cottonwood • Carlsbad, CA 92009 
(619) 931-0350 

‘7/ s so easy — even the boss can use it!" 
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POSTWARE MAILING SYSTEM 

Automate mail preparation Cut postage costs 
by 5| per piece or more Dniy PostWare prints 
address labels in bundle and bag. bulk mailing 
order Not a useless zip code sort Prints ad- 
dress labels, bag togs/tray labels Calc post- 
age Works with dBase lit PLUS, DATA^E, 
PowerBase. Smart & others Also ASCII 

* 1 si & 3rd Class— $195 * 2nd class— $395 

* C^ner Route— $300 * Dup Detector — $200 
PostaiSott. Inc 

515 Division Street 

Lacrosse. Wl 54601-4544 

606/784-3500 800/831 -MAIL (6245) 

THE MAIL ORDER ACCOUNTANT 

Order fullillment/LisI management Includes 
customer lists, labels in 6 lormats. inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credit card Prints shipping 
labels, credit card slips. UPS shipping man- 
ifests. sales lax report dBase III Plus source 
code provided ^75, demo $25 + S3 50 S/H 
GOLDSMITH & ASSOCIATES 
46 Shattuck Square. Suite 86-6 
Berkeley. CA 94704 
(415)540-8396 

The Mail Order Wizard 

Is otre very powerful program llottersacatalog 
business all the computing routines it needs— 
and then some! gives new meaning to the 
hackneyed phrase, 'user Iriendly' Written in 
Assembler, it operates with lightning speed 
very serious software, a must see 'Catalog 
Age. $970. Demo. $12 
The Haven Corporation 
802 Madison Depi M 
Evanston. IL 60202 
(312) 869-3434 or (800) 782-8278 


MANUFACTURING 


THE FOREMAN 

Multi-user Now Available! 

• Invenlory/BDM/PO/Costing 

• MRP/Invoicing/Ad hoc reports 

• Repetitive mfg or one lime build 

• Extensive Cost Control Standard vs Actual 

• Automotive release inlertace 

• IBM PC/NDVELL/ALTOS 

DCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 
Novi, mi 48050 
(313) 347-9600 


MEDICAL 


XL1 Praetica Mariagamant Syatam 

• Insurance claims - paper & 
electronic 

• Patient data & recall 
information 

• Super bills & statements 

• 90 Day trial period 

• Multiple physicians & work 
station support 

• Full firvandal reporting 

• Customer support lines 
Total Package Only $1450.00 

PtKtlee Marvagwment SystNn, Inc. 
P.O. Box 23723 
Columbi*, S.C. 29224 
t-aOO-521-7217 
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MedicAide 

Complete A/R Patient Billing System wth 
« Biiing Statements & Insurance Clavns 
• Flexible Aoiustmenis lor Ease ot Use 
4 Practice Mgmni Reports with Graphs 
4 99 Doctors & 99 Fee Schedules 
4 Word Processing with MaiiMerge 
Excellent VAR/CONSULTANT Opporlunrty 

$ 199.00 

— 30 Day Money Back Guarantee 

(602I 421-1287 

1915 Avcnxia Dc Mmaa 6uilc 3 
Casa Cnsndc AZ 85222 
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MUSIC 


FORTE I/ll MIDI Sequencers 

16/32 tracks. 16 channels/lrack Record/ 
Playback 1.(K)0.000 notes Most powerful 
MIDI editing Rhythmically flexible Step entry 
Auto Punch, quantization, realtime playback 
control. DOS shell New in FORTE II: System 
exclusive storage, unlimited looping. SMPTE 
cue list. Songlist. Accel/ritard $150/$250 
LTA Productions 
PO. 80x6623 
Hamden, CT 06517 
(203) 787-9857 
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MUSIC 


The ENTER-tainer Clip Musk & utility 


Fun for all - kids, students, programmers and teachers! Originally sold 
as a $79 tool for programmers. The EnTEK-iainer is now improved and 
priced for everyone! Play it like a jukebox through the PC speaker or clip 
the sounds & songs for royalty-free distribution in your own programs. It's 
fun to use & helps you add pizzazz to your programs & presentations. Pro- 
grammers will enjoy examples that show how to create music and sounds, 
and how to add background music to animated graphics. 

300 Songs & Sound EfTects + Support for Adding More of Your Own 
- Decorative, fact-filled screens work on color or mono displays 
• Compatible with BASICA, GW-BASIC, and BASIC compilers J j 

172-page Manual Teaches How To Make and Use Music & Sounds 
■ Incl udes colorful musical histories, copyright laws, and much more! ^ 
Runs on IBM PC, XT, AT, PSl2 and 1 00% compatibles J • 

Needs DOS & BASICA or GW-BASIC at levels 2.0 or later 
Available on JJ" or 5.25" diskettes - Not copy protected 

We guarantee you’ll love The Em-EK-tainer or we’ll give your money back! 


$29.95 -f $3.50 S&H 1-800-727-4140 (.10.^)440-4140 




VI.S.\. \1C. Check. V1.0. 


PDI P.O.Box ISh.S.S. Boiiklcr.COXO.IOS 
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PC/MusiepakA s249 


Industrp-Standnrd MIDI Interface 
and Setjncncinx SofUvare from the 
most respectea name 
in the PC Music 
business. _ 




Vpvetm- 


333 5th Ave, 0 «pt C, 
Pelham. NY 10803 (914) 738-4500 
Send tor our tree PC Music catalog 
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PRISM 

New Light on Sequencing 
graphic windows/mouse $99 

TEXTURE 

Original Modular Architecture 
v3. 1 the best yet. now $199 


Unique MIDI Software for the 
IBM PC and Yamaha Cl 


Magnetic Music 
6 Twin Rocks Rood 
Brookflold, a. 06804 
T*l. 203-775-7832 
FAX 203-775-6809. 



PREVENTATIVE 

MAINTENANCE 


Memory Minder 

Memory Mirxier is the most comprehensive 
disk diagnostic program available for 
microcomputers. Any operator can quickly and 
easily check the vital operating parameters of 
their floppy drives, including spindle speed, 
head ali^ment read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use it to align the drives without 
tlw use of an oscilloscope. 

IBM PC. XT. AT program and manual $70. 
Precision Alignment Diskettes sold separately 
$40 each. 5.25" 40 track. 5.25” 80 track. 1.2 
MB AT. or 3.5" 80 track drives. 

J&M Systems, Ud. 
^WWW ^ 15100-A Central SE 
AIbnquerque, New Mexico 87123 
505/292-4182 
We accept MasterCard and Visa 
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PROGRAMMERS 

TOOLS 


PROGRAMMERS 

TOOLS 


SOURCE CODE 
IVO ROYALTIES 


BOSS INTEGRATED ACCOUNTING 
VERSION 2.0 

Slash development costs with BOSS AC- 
COUNTING Fully integrated modules in- 
cluding G/L. A/R. A/P. FWYROLL and INVEN- 
TORY. Complete PASSWORD SECURITY. 
MULTI USER / NETWORK compatible BOSS 
Is available lor QuickBASIC 4.x or IBM 
BASCOM 2.0 Features clean well annotated 
code Easily modified. No licensing lees. All 
resale profits are yours!!! 

ONLY $995.00 

Ask about our 

• ISAM interface lo QuickBASIC 4.x 
• Vertical market applications 

lAKESHORE 
COMPUTING, INC. 

1105 North Front Street. Niles. Ml 49120 
1-800-345-4214 In Ml 616-684-5120 


CALL TODAY 


CIRCLE 778 ON READER SERVICE CARD 


fTTTTTn 


IBM Interface 
CMS-40t /Cakewalk 
$249 

Keyboard & Software Available 


MUSC 

SUPPLY 


714/594-505$ (CA) 
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SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
sic. songs, scores with text, chords, symbols 
Compose, edit. copy, record. Iranscribe. play 
transpose lo any key Bass/lreble. multiple 
staves, all meters. MIDI optional. IBM/Epson/ 
Star printers: CGA/Hercules graphics $89 95 
Send lor free sample output 
SongWrighi Software 
Route 1. Box 83 
Loveltesville. VA 22080 
(703) 822-9068 


PROGRAMMERS 

TOOLS 


QuickBASIC Programmers! 

New, POWER SCREEN, provides cvcryihing you need lo create lighining-fa.si window oriented 
applications. Paint the screens exactly as you want them to appear in your final application. Screens 
are efficiently stored in a file that you can later access and modify without program code changes. 


Includes The Nonun Guides Insiani Access Program with an On-line 
Database. With a few simple keystrokes you have an on-serren 
comprehensive reference guide In ail function and procedure calls. 

Also included are ckiensivc examples, full program samples and a 
comprehensive user reference manual. POWER SCREEN suppons 
QuickBASIC. Micrusofi C. Turbo C. and Turbo Pascal. 

Complete price is only $129! _Cail 80D- 333-8087 today! 



BLAISE COMP UTING INC. 

7WD Nmh Vnvi. Sum Its HcTlckv L A *t'IO <4|4| S4U SMt 


POWER SCREEN 

4 Interactive tcreea painter 
4 Virtual screens 
4 Context sensitive help 
q Range dtecking and table kxiicup 

# Unlimited number of screens 

# Program control at every keystroke 
q Configurable edit keys 

4 No royalty payments 
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UNATTENDED 
FILE TRANSFER 

♦ Error free transfers between multiple sites 

♦ Schedule transfers any time(s), any day 
« Use stand alone or with other programs 
« No complex script languages to learn 

♦ Easy set up commands like Send. Receive 

♦ LAN compatible. Multi-level security 

a Auto recover from power outs, noise, etc. 
a Parameter file driven 
a Use as com/server with other programs 
a Shell to other programs & do transfers 
a Fast, versatile, reliable operation 
a OEM inquiries invited. Call. 

Wired Software $75 per location. 
SFI, Inc. 

Box 531 650 Grand Praihe. TX 75053 
(800)888-0411 ^ 

^ (214)264-2626 


Borland Programmers 


CREATIVE INTERIACE TOOLS 

Create graphic mouse cursors, 
symbols, bit-mapped character sets, 
and dynamic, self-calculating menus in 
text or graphics. 

Control program flow with keyboard 
or mouse. 

Supports Turbo C. Turbo Fiscal. 
Turbo Prolog and Turi>o Basic. 

Three features. or>c price; $69.95 

1-800-622-8366 

Maxx Data Systems. Inc. 

1 126 S. Cedar Ridge. Ste. I IS 
Duncanville. TX 75137 
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THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 


Free SPF/PC 


Interactive demonstration disk, V2.0. Yours for the asking! 

Command Technology Corporation, 1900 Mountain Blvd., Oakland, CA 9461 1 

Telephone: (415)339-3530 Telex: 509330 COMMAND TECH 
CIRCLE 761 ON READER SERVICE CARD 
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PROGRAMMERS TOOLS 


QuickBASIC Programmers 


Wb are the leading publisher of Programmer’s Toois for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memory! 

Call Toll Free or write for detailed information with no strings attached. 


1-800-922-3383 • 404-552-0565 • CALL M-F, 9-6 Eastern Time 


MicroHelp, Inc. • 4636 Huntridge Drive • Roswell, GA 30075 
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QuickBASIC 
Programmers 
Save Time, 
Money, and 
Brain Cells! 

QuIckWIndows Advancad user-interface library lor both text and graphics modes 
Features menus, windows, dialog boxes, mouse, and more. Intuitive! $139 

QuickComm communications library supports 16 serial ports. Hayes modem 
commands, xmodem & ymodem file transfer. Inlernipt-driven. Fast! $139 

Both libraries are written entirely in assembly language. FREE versatile 
OuickWindows-based. terminal/denw program. 30-day money-back guarantee. 
No royalties. Order NOW! Visa/MC/COO. Special: Order both libraries for $249 

Soltwara Intarpliasa, Inc.* 5 Bradley St.. Suite 113 •Providence. Rl 02908 'TEL (401) 274-5465 | 
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FREE 

BASIC Programming Magazine 

Crescent Software, the leading manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tricks, and of course a complete description of our products. 
Please call or write for your free copy! 

Crescent Software 

11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 
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Opt-Tech Sort/Merge 3.0 

Extremely last SortWerge program Run as a DOS 
command or CALL as a subrouline Unlimited 
tilesizes. most languages, datatypes & tiletypes 
supported including Btrieve and dBASE II & III 
Advanced features include record selection, rec- 
ord reformatting & much morel Call or write lor 
more into MS-DOS $149 Zenix $249 
Opt-Tech Data Processing 
PO Box 678 
Zephyr Cove. MV 89448 
(702) 588-3737 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PUBLIC DOMAIN 




PEOPLE’S best 

CHOICE VALUE 

““ Shareware/Public-Domain 
Programs less than 60 cents each!! 
Take a close look at other companies 



At 

-jllectior. 
and descri 


collection of over 330 disks, each disk" 
ibed in our 56 — 


E, over 2200 pr 
each dit 
ge cataloc 


igrams an 


e$3or 

, lommit 

pecia) offer", 
e avaiiabie from a 
iisted 


and described in our 56 page catalog, ana can be bougnt in any 
quantity for only $3.75 per aiskette! with an average oT over 6 
programs per diskette, you pa y less than 60 cents per program jj 


rograms per disket 

Awb WHAT A . 

The proorams in the PEOPLE'S CHOICE collection includes 
"Word Processors! *Games! 

ersonal Rnance! ‘Accounting Systerns! 

itilities! (Disk, Printer, Screen, etc) ‘lOTCis Clones! 
nming Languages! ‘Database Systemsl 

r Because of the larpi ' 

in the Collection, we couldn’t even 


’rogrami 

and much 


programs 
ad what is 


npU 
hapds, , 
at just a 

People's Choice 
P.O. Box 171134-P 
Memphis, TN 38187 


ing Lani 

ch more ! Because of the large number of 
e codeption, we couldn’t even pegin to list in this 
Jned in the collection. But, give a call, and the 
catalog will be sent right out to you. Once in your 
— — enjoy uspfuT and interesting programs 


you will be able to enjoy uset 
1 fraction of the price that other companies cl 


1-800-999-0471, 

(Nationwioe catalog orderline) 


1 - 901 - 763-044 1 
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PUBLIC DOMAIN 




CATALOG 

64 pages! 


Software, Ribbons, 
Labels, Books, Etc. 


Best Bits & Bytes 
P.O. Box 8245-M 
Van Nuys, CA 91409 


Toll Free — 24 Mrs. 

1 -800-245-BYTE 

wittiln California 
1-818-764-9503 
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FREE SHAREWARE 


INTRODUCTORY OFFER 

• 5 toaded disks for IBM 

• 10+ latest programs 
Never before distributed 

• Plus our latest catalog 

• No charge for software, 

• Pay only $5.00 s/h 

• Visa/MC/Amex/Check 
International Software Library 
511 Encinitas Blvd. Ste 104 
Encinitas, CA. 92024 

800 669-2669 
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S:»?e0:PER DISK 
75C This Ad 

20 TOP IBM PC PD/SW DISKS 
(360K) ONLY S1S + S3 SaH 


QubeCalc. EORAW. AutoMenu. Math Tutor. 
PC-DOS Help, Bakers Dozen. Languages. 
EZ-Form, PC*Sty1e. PackDisk. PC-Stock. 
KiOGames. Best Games. Home Inventory. 
PC-Outline. Form Letters. ImagePrint. 
SideWriter, PC-Prompt. Best Utilities. 


FREE CATALOG 


BRIGHT FUTURES Inc. 


P.O. Box 1 030. East Windsor. CT 06088 
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REAL ESTATE 


DEED PLOTTER PLUS 

Our meles & bounds soltwaie is very popular 
with attorneys, appraisers and gov't agencies. 
Accepts all standard Input measurements In- 
cluding curves Prints user scaled maps. Re- 
viewed by prolessional journals Send lor more 
inlo 14 day money back guaranlee Visa/MC/ 
COD/CK $99.95 + $2 S&H 
Greenbrier Graphics. Inc. 

1102 Main SI . P O. Box 724 
Rainelle. m 25962 
304-438-8157 


IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


lOOO's of Great Programs 
Only $2” per Disk 
Carefully Seleaed 
Fully Tested 


Includes Exclusive 
2 FREE disk offer 


NATIONAL SOFTWARE LABS 

13376 Washington Bl 47 Dept A 
Los Angeles, CA 90066 
Write or Call (213) 827-7889 
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FREE 

PUBLIC DOMAIN & 
SHAREWARE CATALOG 


Lowest as $ 1 .50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On 5 l/4‘ and 3.5" format. 


Write to: 

SOFTSHOPPE 

POB 709. Ann Arbor. Ml 48105 
(313) 763-8721 
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REAL ESTATE 


PROPERTY MANAGEMENT 

Comprebensive program lor managing residential 
and commercial properties. Many management 
reports Including operating statement, delinquent 
rent lease expiration and Iransactlon register 
report Provides check writing, check reconcilia- 
tion. posting of late lees, recurring expenses— 
$495. Inwstment Analysis— $245 
YAflOl SYSTEMS. INC. 

813 Reddick St 

Santa Barbara. CA 93103 

805-966-3666 


L-PLOT... 

A Meles & Bounds program to plot/prini plats 
of any scale- Any description- use Any mea- 
surement! Calc areas, error ol closure, plots 
multi tracts. IBM/compal with monograpbics. 
CCA or EGA capability. $190 Or send $15 lor 
real working demo, refundable with order Visa/ 
MC/chk. Free info. 

LAN/SCAN. Inc. 

P.O. Box 6863 
Abilene. TX 79608 
(915) 672-2901 


REAL ESTATE 




Comtronic 

Property Manager 


Th« IIOGt AtfvanMd Syttom Avall«bl« 

EvGry function & fMturo for 
Oumors & Manogors. 
Commorclal. Rattil & RMid«ntlal. 

Eaiy to iMm and uaa. 

Unlimltad owrtara, propartlaa. units A tananta. 
Natworks any numbar of uaars. 

"Hafpa your bu$ino$» grow . " 
Complata Damonstration with 500 page 
Usar Manual only $35 (Visa/MC/CCX)). 


Coe it io n ic Syttams 
33305 First Way South. SuHa 210 
Fadaral Way. WA 90003 

206-874-4034 


Maat a ail raquiramanta of tha 
Inatftuta of Rail Eatata Managamont. 
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MANAGEMENT & ANALYSIS 

• "Real Property Management" $395/$595 lor 
residential & commercial properties and other 
bkkp'g. Flags delinq't tenants: prints budgets, 
checks, invoices & 1099S No retyping ol 
recurring data ' "Real Analyzer " $195. when 
deciding: buy/sell, exchange, or refinance 
30 day money back guarantee 
REAL-COMP INC. 

P.O. Box 1210 
Cupertino, CA 95015 
(408)996-1160 


RELIGION 


• PROPERTY MGT PLUS/89 • 

New version which looks up tenants and posts 
rent by Tenant Name. Prints Bank Deposit Slips, 
Rent Statements & Automatic Checks Reports 
Late Rents. Vacancies & Expired Leases. Posts 
Management Fees, Pays Owners & Does 
1099's. Saves up to 80% ol aaounting lime & 
is the EASIEST system to use. From $475 
REALTY SOFTWARE 
133 Paseo de Granada 
Redondo Beach. CA 90277 
(213)372-9419 


SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 


WORDsearch is the world’s 
fastesL most advanced, user 
friendly Bible concordance 
software. Now available in 
both NIV and KJV. 

Instantly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
word processors. 


$139.95 plus SS pdrh. Full- 
oei ~ " 


function demo, $7. Call about 
our 30-day no-risk free trial 


800 - 888-9898 


5014 Ukeview, Auitin, TX 78732 



CIRCLE 793 ON READER SERVICE CARD 


CHURCH 

SOFTWARE 


IpOWERCHURCH PLUS!® 


PROPERTY MANAGEMENT 

Rental-Ease. New stale ol the art property man- 
agement software. Extremely fast and easy lo 
use. Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing. No extra modules to buy. The 
ultimate in property management. $695 com- 
plete, Free brochure. Demo $10. 

STRATEGIC OFFICE SYSTEMS 
9129 Mallard Circle 
Sandy, UT 84093 
800-942-6784 or 801-942-6784 


k 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users of our software 
have found it comprehensive, flexible and easy 
lo use. We otter systems to manage the lollow- 
ing types of properties: COMMERCIAL/ 
RESIDENTIAL/CONDOMINIUM/ 
HOMEOWNERS ASSOC./MINI-STORAGE FA- 
CILITIES 

For more Info, and sample printouts call: 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake, ID 83835 
(208) 772-3259 


PARISH DATA SYSTEM ” 

Comprehensive census/contrlbutlon program. 
Easy to operate, menu driven. Family, member, 
linanclal into & reports fully integrated Selec- 
tive lists, labels, contribution/tuition state- 
ments. personalized letters. User can create 
own reports, letters. Other church programs 
available Over 2600 users Free info. 

Parish Data Systems. Inc 
3031 W. Northern Ave.. Suite 121 
Phoenix. AZ 85051 
(602) 247-3341 


■ Fast, friendly, reliable church administra- ■ 
lion system. Membership, full fund ac- 1 


■ counting, contributions, payroll, pay-| 
ables. multi-user suooort. & much more I 


■ables. multi-user support, S much more • 

I - ALL for $695 complete! Compare us I 
feature-for-feature against any over- * 


I priced package. We’re helping thousands I 
' of churches with great software at a great ' 


if churches with great software at a great " 

I rice! FREE phone support, no time limit. I 
"No high-pressure sales pitch. To order ! 
your FREE full-working DEMO version, I 

nnll * 


■ call Customer SuPk„. _ 

FI SOFTWARE I 

P.O. BOX 3096 BEVERLY HILLS, CA 90212 ■ 

L H H ™ ■■ J 
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New dimensions in Bible study 



THE WORD processor 

A comprehensive Bible study program. 
) Instant access to any verse in the Bible. 
You can search for any word or phrase 
and build indexes to record your study. 
Separate windows for comparing various 
verses aitd translations. Only $199.95 


Our family of products 
Choose from NIV, RSV, KJV or 
NKJV texL Add Gr^ or Hebrew 
transliteracors or topical cross 
references, personal commentary, 
a chronological Bible and chain 
references. Our memory resident 
VERSE TYPIST transfers 
verses to your word processor. 


Bible Research Systems 

(512)251-7541 

2013 Wells Branch Parkway #304 
Austin, Texas 78728 

Potagc extra. For IBM, MSDOS, Medntoih. Some produca for Apple 11. 




Compi'Bibi.e 
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"Quick, Complete and Easy" 
3 reasons why Bible Quest is 
rated the best software for 
Bible study 

Bible Quest 

• search by word(s), 
phrase or reference 
Expand your knowledge 
• your request is located 
instantly in full context 
Answers you've always wanted 

• works with most word processors 

A unique learning tool 

• requiri's 640K, 2.1 MB I lard Disk, 

and DOS 2.1 or later 
Unlock the potential of the 
Bible in your life 

Bible Quest 

(King James Version) 

An InfoQuest Product 


Call 800-33(7-6644 
Free color brochure 
Order your own copy 
$99 + $5 handling and shipping 
(Visa, MasterCard or 
American Express acceplcxl) 
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SALES MARKETING 


5[( SaleMaker"* )) S 

Client Management 
& Telemarketing Software 


Editor's Choice 


* Very easy to learn & use 

* User-customizable for any business 
« Ughtnlng fast file access 

* Inbound & outbound telemarketing 

* Schedules calls and call-backs 

* Autodials your phone 
9 Records contact history & notes 

* Tracks lead sources 

* Word processor bullt-ln 

* Instant follow-up letters & labels 

* Mail merge for targeted direct marketing 

* Generates custom management reports 
9 Pop-up windows, full color screens 

9 Unlimited file capacity 
9 Imports & exports ASCII files 
9 Over 95 searchable data entry fields 
9 Single-user & tnje LAN versions available 


PC 

MAGAZINE 



"A very well 
rounded system 
with broad 
functionality 
and excellent 
screen design, 
it is also fast and easy to operate, 

► a hard package to beat.' 
PC Magazine t2-22-87 

Nominated tor 1987 Award 
for Technical Excellence 
for Application Softwarel 

Reduce costs. Increase Sales. 
Ccill today for free information. 

1 - 800 - 433-5355 

(214) 264-2626 In Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 
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SCIENTIFIC 


TURN YOUR PC INTO A WEATHER STATION 

... IN MINUTES! 



Only $249.00 

To order, please call: 
l-WO-247-5712* 

TMlflnc. 

4000 Ktuk Way PL M20, Lake Oewego. OR 97035 
*For Info. A Id Oregon, caO 503-635*3966 


Add PC Weather to your IBM PC. XT. AT 
or compatible and vour computer will keep 
a constant and watcnhil eye on local weather 
conditions, while you work on word process^ 
ing, spreadsheet^ or programming. With 
the new 1^0 11 ExpaooeoSoftware Optioa, 
computer even performs data-logging. 
The PCw includes all weather sensors axra 
nxxmting hardware, plug-in coaster c^ 
software, 9V adapter, m complete on-line 
help screen documentation to change your 
computer into a personal weather station. 

The PCW tjy** all thu mmA ■nr*! 

• BaroaMter • Two Temperatares 

• Wiad Speed • Hi/Lo Tcrap Alana 

• Speed Alarm • Hi/Lo Temp Record 

• Wiad Cast Record • FoarYcarCaleadar 

• Wind Directioa • 12/24 Time A Alana 

• Wiad ChiU Factor • Dly/ Yrly Raiafkll* 
*Wtth the optional RG-2 Ram Cotketor. 

• • made in D.SjL • • 

VISA, M/C, AND AMEX 
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SECURITY 


The PC Protector 
Password $99 

• Protect your valuable data 
> Control licensed software 

• Secure hard disk 

• Restrict floppy access 

- Menu driven maintenance 

- Login w/oplional password 

- Audit trail of activity 

Visa. MC, Amex 
PH . (204) 956-2798 
Fax (204) 943-3702 

NASDEC 

2704 - 85 Garry St. 
Winnipeg. MB Canada 
R3C 4J5 
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ULTIMATE VIRUS DETECTION! 

Defect viruses al wofk 0 ( unauthofized use ol files 
on your IBM/compalible’s hard disks Even 
chefis bool reewds! See review in COMPUTEI's 
COMPUTER VIRUSES book Download a liee 
evaluation copy Irom our BBS al (213) 276-5263. 
Still $15-VISAMC— Includes 6 monttis "Virus 
Inlo Palladium" BBS membership 
Gilmore Systems 
PO Box 3831 

Beverly Hills. CA 90212-0831 
(213) 275-8006 
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SECURITY 


STATISTICS 




designed lor user-transparency, clone 
compatibility & strength It leaiures 


• noneedfordamagedmediaorl Opiugs 

• thwarts all Bit-copy Soltware 

• supports all Hard & floppy Disk formats 

• restrict or allow Network Installs 

• allows protected upgrades by modem BBS 

• limit program use by Date or fExecutes 

• remotely reset Installs or Expiration 
S195 Starter Kit or $495 with NO meter 
counts Free info & demo disk available 

® A 2 -Tech Software, Inc. 
305 East Franklin 
Richmond. MO 640S5 
(800) 227-0644 (81 6) 776-2700 
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T he world's leoding soft- 
ware monufocturers 
depend on Softguord copy 
protection systems. Your 
FREE DISKEHE introduces 
you to SuperLock'” - invisi- 
ble copy protection for 
IBM-PC (and compatibles) 
and Macintosh, 
e Hord disk support 
• No source code changes 
• Customized versions 
• LAN support 
e New upgrodes ovoiloble | 

(408) 773-9680 

lOnCUARD SYSTEMS INC. 

71 0 Lokewoy, Suite 200 
Sunnyvole, Colifornia 94086 
FAX (408) 773-1405 


SQfTGUftRD 
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SOFTWARE COPY PROTECTION 

e Installs easily on your IBM-PC software 

e Defeats all disk copy software 

• Supports all Hard & Floppy disk formats 

e Requires NO special devices or disks 

e Invisible to your end user 

Evat disk protects two programs ol yours S2S 

Starter kit & No meter count packages S99 t 

L-Tech Corporation 

377 Route 17 South. Suite 61 B 

Hasbrouck Heights. NJ 07604 

(201i 288-1608 (BBS 8/N/1): (201) 286-8795 


BIT-LOCK' SECURITY 

Piracy survival 5 YEARS proves ef tecliveness 
ol powerful multilayered security Rapid decryp- 
tion algorithms Reliable security device trans- 
pvent to PARALLEL or SERIAL port Compli- 
mented by low cost KEY LOCK muttifeatured 
COMPU LOCK’” including countdown, time- 
out. data encoding & multi-product protection 
MICROCOMPUTER APPLICATIONS 
3167 £ Otero Circle 
Littletor^ CO 80122 
(303) 922-6410 or 770-1863 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 



With our Copy Protection 
Products. They really work and 
do not brnden the honest user... 

For Hardware Based Security 
(Parallel Port/ROM Socket Interface) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
Limited executions 

• DURATION KEY TAG 
Limited (daySk hours, min.) 



For Disk Security 
High Level Security 

• PADLOCK II DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 

For Hard Disk Protection 

• HETCOPY 

Low Level Security 

(Jwr I)iMiai6lr PpoMThoi 

• PC-PADLOCK 

The market is Riled with copy 
protection products which burden the 
user or simply don't work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 

Call or write for 
more information. 

GLENCO 

ENGINEERING INC. 

SCRVING THE SOfTWAfie INDUSTHY StNC€ >979 
721 W. Algonqufl Rd (312) 364-SOFT 
Arhngton Hts . IL 60005 (7638) 

^ FAX 364-7698 

Telex 493-7109 
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GO with SOLO 

Ideal for researchers and busi- 
ness professionals. SOLO 
provides all the necessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single proj^ or occasior^ use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed!! 

D kJ n D STATISTICAL 
aJVUiJ^ SOFTVAARE 

1440 Sepulveda Boulevard 
Log Angeles, CA 90025 
(213) 479-7799 
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THE BASS System ” 

Why use up 8 meg and 640K |ust to run a data 
step on your PC^ Now you can run your data 
step code and statistical procs with a system 
that takes only 1 meg and 4(X}K (and costs only 
$399)' Free inlormation: 

BASS Institute. Inc 
P.O Box 349 
Chapel Hill. NC 27514 

(919) 933-7096 or BB (919) 968^755 (N. 8. 1) 

NCSS plus-S99 

Easy-lo-use rnenus & spread sheet Multiple 
regression T-tesIs ANCVA (up to 10 factors, rep 
measures, covariance) Forecasting Factor, clus- 
ter. & discriminant analysis Nonparametrics. 
Cross Tabulation Plots; histogiams. box. scatter, 
stemieat Sort Subset Transformations. Reads 
ASCII New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Phone; 801 -546-0445 


Statistics 

continued on the 
following page . 
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A powerful, elegant, and super-fast statistical package integrated witfr 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS'^ features intelligent, two-way interfaces to data from Lotus. 
Symphony. dBllh. and other programs. For more info look for our ads In 
most computer )ournals. ask your dealer, or contact StatSoft Price $245 
(*$5 ship/handi). 


m 


2325 E. 13th St. Tulsa. OK 74104 
(918) 583-4149 

Overseas otiicea StalSotiol Europe {Hamburg FRG) pb 040/4200347 tlslSefiUKiLor^- 
■■ “ a (mibourne Ausiralia). pb 6i3-*97-4276 


StatSoft 


STATISTIX • ONLY $169! 

STATISTIX is a potverful and very easy-to-use 
statistical system lor PC's Used by many 
universities, businesses, fed and slate govern- 
ments arid researcfi organi^ions Check us 
out before you buy a statistics program: you'll 
agree SX is a "best buy"' Money Back GUAR- 
ANTEED For more info: 

NH ANALYTICAL SORWARE 
POBOX 13204 
Roseville. MN 55113 
(612) 631-2852 

SHAZAM version 6.1 

SHAZAM is an easy-lo-use & powerful econo- 
metrics program Has a full matrix language 
SHAZAM fealures include ARIMA. 3SLS. 2SLS. 
SURE, probit. logit, tobit. nonlinear. MLE. GLS. 
equality and inequality restrictions, pool, non- 
linear testing, forecast, diagnostics, grafXiic 
Single copy $295 U S Site license $1200 U S 
Accept VISA/MC. Call 403-220-4096. or write 
SHAZAM Econometrics Limited. Box P 
12 Varsdale Place N W 
Calgary. Alberta T3A 0G7 CANADA 


SURVEYS 

A-CROSS - #1 IN CROSSTABS 

Easiest & most powerful crosstab program tor 
survey & research data 16.8rnill cases-9.999 
vars/case Read any ASCII, col binary. dBASE 
file Professional tables loan printers -f laser- 
outputs to ascii &lotusvvks files Full slats at- 
test. chi-sq Nomin^ed for PC Mag Award lor 
Tech Excellence 
STRAWBERRY SOFTWARE, INC 
42 Pleasant Street-FREE OEMO DISK 
Watertown. Massachusetts 02172 
(617) 923-8800 FAX: (617) 926-0134 

PC Magazine 
Marketplace 

2nd Color 
Option 
Available 


SURVEYS 


TAXES 


OOOOOOOOOOD 


Year End System for 
Forms W-2 and 1099 

DISC YES/PC 

Proven PC Software: 

• AN Forms W-2, 1099 1042-$. 

• Diskettes and transmittal forms. 

• Corrections to tape originais. 

• Annual compliance updates. 

• 3&day money back guarantee. 

• Compleie documentation. 

• Ibit free technical support. 


Disc 


FREE DEMO 


1-800-537-1099 

1314 Bedtoid Ave. • Baitnoe, MD 21206 

DISC— ttw Imltf n inlormann ralMT. loftwv., 
cfMting over 2DOmilion Formi 1099 in 1987. 
CmCL£ SS9 ON ItEAOER SERVICE CARD 

06600000066 


THE SURVEY SYSTEM 

An easy to use menu driven system tor Itie 
entry, editing, processing arxl presentation ot 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
bvmer formal. Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr. Depi P 
Petaluma. CA 94952 
(707)765-1001 


TAXES 


AM-TAX 


ir you have a PC, this is the 
way you should be preparing 
wur 1988 income tax return. 
Fast, easy, & accurate. No 
^readsheel software reqd. 
Thousands of satisHed users. 

Regular Version: 

Supports 18 schedules and 
forms (1040, A-SE 2106. 
2119, 2210. 2441, 3903. 4136. 
4562. 6251, and 8615). 

Prints IRS-approved forms 
and schedules, plus a graphic 
1040 on Epson or IBM-type 
dot printers. Works with 
overlays and pin-fed forms. 
Requires IBM-comp. 256K. 

Only $45 

NEW Advanced VersioK 
All of the regular features 
plus more forms (1040ES, 
4137. 4255, 4684, 8582), 
and laser printed 1040 
w/graphics on HP-type lasers. 
Req. and two drives. 

Only $60 

Stale programs for CA, NY, 
NJ, MD, MO, and VA. Data 
auto transferred frewn federal 
tax forms. $30 eacku 

MC/Vi$a. 30-day guarantee. 

AM SOmVARE 
P.O. Box 25010 
Kansas City» MO 64119 
(814) 2414M14 

CIRCLE 400 ON READER SERVICE CARO 


F*d«r*l & Stit* returns 0(1 

smgn dWi-Oniy $79.95. Easy to use. 
CalcuMes automatically, parfoms com- 
plex ’What r epeons. prina IftS-ap- 
proved Iwms. 25 Stales availabie. 
Requiraa Lotus 1-2-4 or compallM 
apreadsheeta. VISA/MC. $4 t4i chg. Alao 
available Profeeaionat peckaQe4il9.. 

Tax Plannar-S79.95. Coq>oraie-$149.. 
S-Corporaiions4149. 

ParkTacbnoiogws. Inc. 

P.O. Box 1317 
Ckfton Peril. NY 1 2065 
5lM77-5e61 or 80(M23-3188 outMe NY 


iw HwmiMnoN somuME 


ORCLE aoi ON READER SERVICE CARO 
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UTILITIES 


D-hR-E^C-T 


Direct Access to All Your 
Software 

AOganue bii yixjf programs on rurd ask with 
usar-detined menu sysiam 

A Access any program or commend wnn i singu 
heysiroke 

AKonsed to learn complex DOS commands 

A usage tracking provides reports on an sdtrware 
usage 

A CustO(TU2« passwords tor security of any sub' 


ATotl-lree lechrucal support 
AAPCMaga^me Edtlor'sCnoiCt' program 

SUGGESTED SQQ95 Plus Sliipping 

RETAIL 09 & Harxlling 

CALL 1-800-242-6368 

FOR THE DEALER NEAREST YOU , 




IYTElVAn 0 S.U. I 
1621 WESTGATE ROAD 
EAU CLAIRE, Wl 54703 


SOFTWARE 

SIMPLE TO USE! 
lehifar Minitext 39.^ 

Simple word procetaor lor everybody ! 

iBlxlBr Calculator 29.^ 

RepiMe your deikiDp calcuUlDr I 
For PC4rT/AT/3WPS2 mi eon^Um 
ToOrdwCell: USA 1-e00-ea3e521 

CANADA (604) 879-5445 
Add $4.00 Ship & Handling. 

Dealer & Diet Please call (604) 879-5445 

IntiHji 14E. BroaAMy, 3145. Holly 1106 
ICflUgf Vancouver, B.C. Beingham. 
sywemi Corp vST 1 V4 WA. 9822S 
Vlaa, M/C or Money Ordor 
CtRCUaoa ON READER SCRWCE CARO 


BREAK 640KI 

Why buy expensive boards’ VRAM”” gives 
your P(J/XT/AT or PS/2 8 megabytes ol memory 
by turning disk space into expanded memory' 
Use extended memory tor expanded memory 
Create VERY LARGE worksheets FAST Auto- 
matic Easy to use 640k not required. Money 
back guarantee $49 + $3 s/h 
BIOLOGIC 

11982 Coverstone Cir. Suite 1622 

Manassas. VA 22110 

(703) 368-2949 (tax 703-361-8251) 
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MAGAZINE 


FOR AtORF INFORMATION OR TO PLACE YOUR AD CALL 212 S0.1-SIIS . . . 


UTILITIES 


Fix common problems fast! 


You doni need to be an expert to diagnose and correct problems in- 
volvirtg PC setup. All you need Is HELPME^ software! More than 
300 tests. Quick identification of system configuration and com- 
patibility. $99 4- S/H. MCA/ISA. California Software Products. Inc., 
525 N. Cabrilk) Park Drive. Sartta Ana, CA 92701. (714) 973-0440. 

CtRCLE KM ON READER SERVICE CARD 


Double the capacity 
of your hard disk 
with NewSpace- 
automaticalty! 


NEWSPACE i*th* rrwmory-resider^l 
(TSR) data compression utility that 
automatically doubles the capacity of 
your hard disk. NEWSPACE doesn't 
chartge the way your system operates 
at all -you use all programs artd DOS 
commands as before. Files transferred 
to diskette or transmitted to another 
computer arrive uncompressed. As an 
added benefit. NEWSPACE lets you 
recover any or all of the last five erased 
or overwritten files Recovery is simple, 
automatic, and foolproof 

Runs on any single-taskir>g hard- 
disk system using DOS 2.0 or above 
Only $69.95 • 3.S0 S&H. Visa and 
MC. NYS residents add sales tax 

"Nifty!" -John Dvorak 

ISOGON CORPORATION 
330 Seventh Avenue 
New York. NY 1000' 

(800) 662-6036 


CtRCLE eos ON READER SERVICE CARD 


DOS DREAMS COME TRUE! 

STILL RIVER ^ELL. a new vef2 58 powerful 
"Point and S^oo^' DOS enhancement utility lor 
tile/disk mgmi and DOS comm^ interface 
& 1988 PC-StG’s TOP 100 pro- 
grams SS complele with 166 pp manual 
UnltdsitellcS390 PO/COO -f $6 MC/VISA 
no lee 90-day No-Risk Guarantee 
Bill While/SR Shell 
P O Box 57 
Slill River. MA 01467 
508-456-3699 


Batcom — Batch Ale com* 
piler cMupiles your “.bat” fliea to 
".exe” fUea to make them faater, 
more profeaeional, and more ca- 
pable. $49.95. 

REDCache — epeeda hard 
diika by up to 7 times and floppy 
disks by up to 55 times. LIM 
EMS supported. $39.95. 

Spool — allows you to use 
your computer while your printer 
prints long documents. UM EMS 
supported. 939.95. 

RED Utilities — Contaiits the 
three programs above plus pr^ 
tection from accidental hard disk 
formatting, sorted directories, 
text searching, DOS wild card ex- 
ceptions, and much more. $79.95. 
Visa, MasterCard accepted. 

Wenham Software Co. 
t s X 5 Burley St. 

\^/ Wenham, Ma. 01984 
(608>.774-7036 FREE catalog. 
Dealer infutries invited. 

gRCLE SOS ON READER SERVIce CARO 


CONNECT PCs! 

COMx connects any 2 PCs so that tiles can 
be easily copied between them Connect a PC/ 
XT/AT to P^ or laptop and convert between 
SW and 3V^ di^ C(X)y all tiles on one hard 
diskloanotherwithi command 11 5.200 baud 
Runs in background universal cable 5^4 
and 31^ disks, and user's guide Money back 
grt $59f$3sh 
Biologic 

11982 Coverstone Cir /Suite 1622 
Manassas. VA 22110 
703-368-2949 (tax 703-361-8251) 



PC Magazine Marketplace 
the ultimate tari^et market! 


The brand .s|MH-irter.s whu read PC MaKaxine doriT havi- the time to shop around, 
their only conrern is A*'tiin]{ what they need a.s ({uiekly as possible. 


They’d DIRECT their 

attention to PC Magazine Marketplace 


Fhr thi-m PC Ma^iazine Marketplace ii Direct ResponseyDisplay .Ad fonnai represents a 
hst. ea.sy and cost effective method of product acquisition. They know it will have the 
products they iH*ed and the information they want regarding price, volume discounts, 
specirications and delivery. 

If you think that your busint-ss can benefit from the 70U.OOO brand specirierx who 
read PC Masazlne ... TOU'RE RIGHT! 


So lake DIRECT action and call (212) 503-5115 or (8001 825-4ADS 


Ammunition to conquer 
your biggest problems! 


wiinoulV-EMW 
(640 kdoOyte*) 

4 

• Th« Virtual EtoModKl M«mory Managtr 
provides your EMS applications wkti up lo 
eight megabytes of expended memorv. 
e n turns PC/AT or PS/3 ex- 
tended memory no expanded 
memory 

e It turns herd disk storage Into 
expended memory 
e It's compatible with most CMS 
applications. Inciudlng I -2-3 
and Symphony 
e Only $69 95 SPday money-becii guaranlM 
Porl'a Sofiwara 
P 0 60x396 
Manhattan. KS 66S02 
(913) 537-2897 
aRCLE 607 ON READER SERVICE CARD 



Vemm” 




LIMSIM 

Expanded Memory Simulator tor 286 386. 286 
NEAT & Toshiba machines Use ihe extended 
memory you already have as Lotus style Ex- 
panded Memory 1^ Magazine (March 31. 
1 987) says Easy to use and well documented ' 
S70. 30 day money back guarantee Visa/MC 
accepted 

Larson Computing 
1556 Halford Ave #142 
Santa Clara. CA 95051 
(408) 737-0627 


SUPER PC-KWIK 

The industry’s best disk cache "Highly recom- 
mended" J Dvorak " hold on lo your ear - 
drurrts because you've just launched " J 
Dickinson ". . the word swoosh! may give 
you an idea '* J Seymour You can't buy mote 
pertormance lor just $79 95 $2 S/H VISA/MC 
+ $2 50 it COO 
Multisott Corporation 
15100 SWKoll Parkway #L 
Beaverton. OR 97006 
503-644-5644 or 800-234KWIK 


WORD 

PROCESSING 


rnbp, 'EWnvira, 

PyoCKHfl. Farsi. EngUsh.’European 
A .Scandinavian; plus either IPA, 
Hindi, Bengali, Curmukhi, Tamil, 
7Aai, Korean, or Viol. FuU-f enured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications. Includes Font Editor. 
$i35 jncL US shipping. SISO adifl 
for laser. $19 demo. Req. 640k, 
graphics Money back guarantee. 

Gamma Productions, Inc., 
710 Wilshire Blvd., Ste 609, SanU 
Monica. CA 90401 (213) 394-8622. 
MC/VISA/AMEX. 

CIRCLE 609 ON READER SERVICE CARO 


XyMouse 

XyWrite! 

XyMoUM... Ih« l>ahlnin9-fosl 

•nhanc«m«n| - mohrs X,Wrile III 
Plut even better! Acceierolei 
both beginning advanced 
XyWnte uaere' 

XyMouse... enable* you la use V 
poeerlu) XySfrile eommondS nithoul 
reoding fnonuqis or mamo.ijJli^ ! 

XyMouse... mMS emw irngolhiy. ona 
'nsisnbr bom Sere.n o( commorNt 
vilb eosy-io-use mouse menus. 
Includes Wd d'Sk Krectory control, 
ond <1$ e.tensiv* on-hne kelp System. 
*!»« 'wm V'lk SloCorle' 0"d nelvorkl. 

C44.L NOW 'or Ik.* lonleslv l-nwieim. 

GALACnC SOrrWARf me. 

7000 PrUlmonI Xigni,,. Smte 711 
' Munlinqden VgXey. Pk ISOOO 

; 215-947-0930 

aRCLE 610 ON READER S^WCE CARD 

World’s Bilingual Word 

DuangJan. bilingual word processor tor En- 
glish and: Armenian. Bengali. Euro/Lalin. 
Greek. Hindi. Khmer. Lao. Punjabi. Russian. 
Sinhales Tamil. Thai. Viet $l09-fS5s/h 
(foreign + $12 s/h) Foni editor included For 
IBM compalible with dot-matrix & LaserJet 
printer $6 -i- $1 s/h 
MegaChomp Company 
3524 Cottman Avenue 
Philadelphia. PA 19149-1606 USA 
215-331-2748 


175 WordPerfect 5.0 MACROS! 

One keystroke copies addresses Irom sem to 
envel. prints last pg first, aulo-compiles ttnole/ 
endnote lists: che^s pg brks. pmis multiple 
copies, pgs or directories: transp tetters, cap- 
italizes. underlines, bolds, makes auto-NOTES: 
searches tiles and 165 MORE! PLUS 26 
CTRL -F KEYS MACROS' Optional Wslar emul. 
$19 95+$3S/H Add $3 l 0 ( 3 5' disk 

• PowerMax Company 

• 15840 Ventura Blvd #845 

• Encino.CA 91436 (818)905-5919 
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MAGAZINE 


THE SHOWCASE EOR PRODLCTS AM) SERVICES IN THE MS DOS MARKET . . . 



WORD PROCESSING 


BAR CODING 


CompareRite™ 


“Outstanding so/hutre - the best of its kind...CcnTipareRite compares 
documents in wo^s that 1 didn't think were possible. It’s laterly omo^ng. " 

-John Dvorak, PC Magazine, 3/15/88 

CompareRite saves hours of editii\g by showing you how any 
two documents differ. Amazingly fast, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many user'seleccabte formats, and is com* 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 

JU RISCIFT 

rilLAj fc.n 

763 Massachusetts Avenue 
Cambridge, MA 02139 

(Outside MA) 800'262'5656 Ext. 10 On MA) 617'864'61S1 Ext. 10 

CMtCLE tl 1 ON NEADCn SCRVtCC CARD 


MISCELLANEOUS/ ACCESSORIES 


HEAVY DUTY PC HARD CASES 



HEAVY DUTY FOAM LINED 
CASES WrH COMPARTMENTS 
FOR KEYBOARD & MOUSE 


MC&VISA 

AJ» 

(OdSHI 

HAflD 

CAS 

HfAW 

own 

MA«D 

CAS 

SMS 

) 

nAOD 

CAS 

EPSON EQUITY II CRJKB 

S226 

$149 

$122 

COMPAQ PORTABLE 11 

S204 

$143 

$120 

IBM AT CFU & KB 

$254 

$173 

$148 

IBM MONITOR etsaoot 

S226 

$154 

$129 


CASS Apt AvAAAat roe 

ANT COMPutIP AiSO 
CUStCM CASCS 


1-SOO-8S2-7112 m Mi «i«-374-nos 

Wf STERN CONTAINER A CASE Box 125. woodiond. mi 48897 


CIRCLE 112 ON READER SERVICE CARO 


fr \ 

CaiiiPuCauEft 

COVER YOUR INVESTMENT 

DUST COVERS • Ov« 4 cm tm.r* •" 

Sl4KF,W«na0w.«<* M|W 

KeySfcin''' Ktyboprtf ProtfCtert mhs^ 

CiM> u M»ir» ScA u ri» 

CALL FOR FREE CATALOC 
ORDER DESK 
(0OO)t74-6S81 

MFlA iMPlMWM 
Of ALf M PtMHM* MVmo 

CompuCover® Cueen*' s*n«* 

fIMLMTwrwM I«041 K2A44I 

FmTTMwiBmAFi »Mt FAA{»0*lf«) 2T00 

^OW^^ISOF^EADC^ERVIC^AR^^ 


TO PLACE YOUR 
AD IN 

PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


EPSON 


Now you can order 
EPSON discontinued or 
hard-to-find 

accessories and supplies. 

To order or for a FREE 
Information Package, call: 

1.800-873-7766 

and ask for Operator 26 

Epson Accessories, Inc. 
19750 So. Vermont Ave. 
Torrance, CA 90S02-9962 
When you've got an Epson, 
you've got a lot of company. ' 


LABELING SOFTWARE 



For DOT NATRK and Laser Printers 
(Epson/IBM/Olddata and LaserJet) 


• Flexible format • Any size label • Auto-lncrementing 

• Labels for bins, shelves. • Reversals 

inventory - name tags • Color Options 

• Big text readable up to 50 ft. • Laser Soft Fonts 

• Bar Codes: 2 of 5. UPC/EAN, • File Input 
MIL-STD, AIAG, Code 39, etc. •Very fast* Easy 

Labels above printed with Utility 11 - $279, 

Other menu driven progremt from $49. Unix A Xenix tool 
User callable routines from $159. 


BAR CODE READERS 





For PC/XT/AT & PS/2 

« Klatron. WYSE-60. Unk. A RS-232 

• Attaches as 2nd Keyboard 

• No software changes 

• Reads 2 of 5. UPC/EAN. 
Codabar. Code 39 

• Rugged metal pen & holder 
All models complete. . . $399 

ALSO: Lasers. Portables 
Mag. Stripe. Badge Readers 

EHrtct From Manefacttim 

30 Day Money Back 
Guarantee! 


DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz. CA 95060 


800 - 345-4220 

In CA 408/458-9938 


PC Magazine Marketplace the ultimate tai^et market! 

Tiff brand speciritTs whn read lU Majiazini'dinit bav«’ilH-iiim‘t(»sh<i|i annind. 
their only concern is getting whal they neiHl a.s ({uickly as ixuLsihle. 

Theylt DtRKT their altenlion t« PC Mafazine Marketplace 

Por them PC Magazine Markelplaces lliriTl k>‘S{iiiiise/()i.s|>la.v .VI formal n-pre 
senUs a kksi. ea.sy and cirsi efTeelne ineliiod of prodm I aciiuisitnin. They kinM' il will 
have the products tiury need and I he inrorination they want re^tirdinf; price, volume 
disciuiiils, .specifications and delivery. 

If vou lliink ihal vour hu.sines.scan iNMient from the 7INI.INN) brand .s|Ms-iriers who 
read K Magazine . Wl’ RE HKillT' 

So take MRETT action and call 1212) 3«-5IIS er (HM) K2&-4ADS 


PC M A (i A Z I N I* ■ MARCH 2 X. 19 X 9 
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BAR CODING 



Bar Code Reader 


Model PC-WKDCF. Reader. . . S289.00 

• Nil NofiMurc changes nccCN>ary 

• Fiif PC/XT/AT or L.mipatiblc 

• InsiaIN in minuter. Mjthoui l«ois 

• Reads Code 3V. 2 of 5. LPC. Codabar 

• H/Bun.-oilc I priming sofiMurc im.'ludcd 

EZBarcode I Printing; Utility 
(ordered separately) $49.00 

• Kmcr ai^ pnni Code .'V and liHC-A 

• Pur dot mairit and [.aserici printers 

• Vary bar sxide height, spacing, etc. 

EZBarcode II Printinj; Program $99.00 

• Keyboard or text file data input 

• Prints Code .W. Inierleuvcd 2 i>t UPC*A 

• Aulomaiie incrementing, multiple columns 

dBARt'OUK ' Program pnnts bar codes from 
wiihtn dBASf- III Plus. dRASI- IV. . . . $99.00 

Videx TimeWands. .Call 

• Portable, credit curd sired bar code reader 
« TirtK stamps each bur code ax it is read 

• We cany a complete Itnc of Videx 
TtrrvWand products 

« Custom sofiwaa* dcvcIoptiH'nt available 


^[^eKeeping Systems, Inc. 

1 24VtA Cedjv Riud • ClevcI.ml. OH 44 106 

(216) 229-2579 . F.,: i:i6l’29.!57J 


BAR CODES 
MADE EASY 



PERCON E-Z-READER 

FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES with PC/ 
XT/AT and PS/2. AT4T 6300. Wyse 
30/60«5(PC/AT, lO/Ttron KT-TffC. Unk 
PCTenn/MCI/MC3. TeleVideo PCSI/ 
90S/9$S & DEC VT220 keyboards. 
mulD-user f?S-232 tnterfacn 

• Immediate shipmerx 

• Free phone support 

• 2-year warranty 

Details or Questions? Call us. 

|503) 344-1189 

WlltnAve Eugme 00 97402 




Bar Code Solutions 

ON-LINE BAR CODE 
REAPER NETWORK 

NEW PC-WANO 300 • up to 128 reader 
data collection system • Auto- 
discnminates • Collects, formats and 
transmits to PC or host 
PC-WANO BOO WanderWand - pro- 
grammable portable bar code readers 
PC-WANO 200 • terminal wedge on a 
serial party line lor mini's 
PC-WAN0 100 • emulates 2nd keyboard 
NEW • bar code printing software 
packages for your printer 
DEALER INQUIRIES INVITED 

INTERNATIONAL TECHNOLOGIES 
S SYSTEMS CORP. 

635 North Borry Street SutleC Brea CA 92621 

[U PHONE: 714 990-1880 

FAX 714 990-2503 

CIRCLE S14 ON HEADER SERVICE CARO^ 


BAR CODE READERS 


NO SOFTWARE CHANGES REQUIRED 
PC’S: 

• IBM PC/XT/AT PS/2 CLONES 

• TANDY tOOOSX/ 1200/3000/4000 

• ZENITH 138/140/151/158/248 

• EPSON EQUITY 1 4 III 


• WYSE 50/60/75 

• KIMTR0NXT-7/PC 

• CONTROL DATA VIKING 721 

• TANDY OTIOO 

• RS-232 

PC/MS DOS BAR CODE PRINTING SOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 

1 1 10 S. AIRPORT CIRCLE, SUITE 140 
EULESS. TX 76040 (817) 571-9015 
(800)646-4452 
FAX (817) 6654232 

CIRCLE 815 ON READER SERVICE CARO 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Sin ■ - 
Ido a 

Also svallabi*: 

Bar code printing software 
Magnetic stripe encoders 
Units for other con'^ers 4 terminals 
QSA pricing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto. CA 94303 

Telephone: 41&35&-6833 

Telex; (Graphnet) 371-9097 TPS PLA 
FAX; 415-856-3843 
ORCLE 816 ON READER SERVICE CARD 



Professional Labeling Software 

a Memory-resident software pnnts bar 
codes, large text, boxes 4 lines directly 
from any program dBASE. BASIC, elc 
a Works with Dot Matrix or Laser printers 
a Any label format or si2e; AIAG etc 
■ Includes easy-lo-use menu-driven label 
design program. 

$295 complete 

Call or write lor FREE sample printout 
and brochure 


Image Computer Systems 
124 Wellington Hts Rd.. Avon CTO 6 OO 1 
(203) 678-8771 


BOOKS 

CATALOGUES 

PUBLICATIONS 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don't just sell 
PCjr products, vve design them. 
•Spiwd Up ProJucis 
•fvuJii DMA Canriiiges 
•Second Floppy Disk Drives 
•.t'^ Disk Drives 
•PCjr Optical Mice 
•Moniior Adapters for PC’s 
•Parallel Primer Pons 
•Full Si/e Keyboards 
•Speech Atuchmenis 
•Joysticks. Cables. & Adaptors 
Cali or write to receive our free 
.32 -page catalog of PCjr Add-On 
products. For even faster results, 
circle our reader .service number. 

PC Enterprises 
"The jrProducis Group" 

Box 292. Btimar, NJ 07719 
(201) 280-0025 (800) 922-PCJfl 
CIRCLE 8t7 ON READER SERVICE CARD 


IBM PCjr SPECIALS 
Full line of IBM PCjr Hardw-are 

* Memory Expansions to 640k 

* Second Floppy Drives 

* Parallel Printer Ports 

* Full Size Keyboards 

* Modems. Ini. & External 

* Joysticks. Serial Cables 

* PCjr Network cards 

* BASIC Cartridges, Mice 

* PCjr Tested Shareware 

* Complete Computers 

* Repair Service 

Send for Catalog Today 
COMPUTER RESET 
Attn. Dept. PCM 

P.O. Box 461783. Garland Texas 7.S046 
(2l4)276-t«)72 

emCLE 818 ON READER SERVICe CARO 


BOOKS 

CATALOGUES 

PUBLICATIONS 

ALL BOOKS ~ 10% OFF — PLUS 

Order by modem or voice 
OUR GIANT BOOKSTORE slocks 15.000 lilies 
Computers Business Ficlion. Non-liclion 
All discounled! 

PLUS EVEN DEEPER DISCOUNTS on PC hard- 
ware. software, supplies. Including Oesign- 
Your-Own computers And Lease-lo-Own 
Call now- 
DISCOUNT STORES 

Modem (800) 666-5080 Voice (600) 833-0720 


COMPUTER 

INSURANCE 


I 

INSURES YOUR 
COMPUTERS 
Full replacement of hardware, media, 
purchased software. As low as 
$39 yearly, Ckivers fire, theft, power 
surges, other accidents. Blanket 
coverage: no list of equipment 
needed. Call for information or 
immediate coverage. 

^ 1-800-848'3469 

“ Local (614) 262-0559 
SAFEWARE, The Insurance Agency Inc. 
2929 N. High Street. P.O. Box 02211 
Cdumbiis. OH 43202 

ORCLE 81 8 ON READER SERVICE CARD 



DATA 

CONVERSION 


DATA 

CONVERSION 


DtSK - DISK • TAPE’^ DtSk I 
OPTICAL SCANNING ‘ 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 

IBM PS^ 
WORDPERFECT 
LOTUS 
DBASE 
LANIER 
WANG 

(212) 463-7511 

NATIONAL DATA 
CONVERSION INSTITUTE 


AMEHICA-S ICAOERS IN DATA CONVEnSION| 


CMCLE 820 ON READER SERVICE CARO 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 


MAGAZINE 


DATA CONVERSION 



YOUR OWN DESKTOP 
CONVERSION SYSTEM 

• Complete system msnufacturer 

• Support PC/XT/AT/PS2 ft Mac 

• Read & write most 8”/SV<i'*/3V4'' 
diskettes from IBM systems 
and word processors 

• Read & write 9-Track 
tapes from most computers 

• Read text from documents, 
forms, books and magazines 
using “SPOT" OCR program 

• Customized software available 

• Fast technical support 

Avoid the m/dd/eman— Oo d/recff 

E FLAGSTAFF 602-779-3341 
e«J6INF€RING fax 779-S998 


anCLE 822 ON READER SERVICE CARD 







CALL FOR OUR FREE BROCHURE 

DATA 

CONVERSION 
UBORATORY 

America's Lorgest Data Conversion 
and Opticol Scanning Facility 

lEU* t3 Horoce Hord. Exp., Fre$h Meodows.NY 113^ 

S (718)3S7-8700 — 

CIRCLE 621 ON READER SERVICE CARD 


DISK/TAPE/OPTICAL SCANNING 

• 33( per page t^rilten text to disk in ASCII. 
50c pei page all viiP torntals 

• Scar Typeset led 6 to 24pl low rales 

• Disk convert trom IBM. WANG. XEROX. 
VYDEC + 1000 Others customized 

• Tape conversions (800. 1600. 3200. 6250 BPI) 

• BEST RATES • FREE TEST 
isl RUN COMPUTER SERVICES 
1261 Broadway Suite 508 

New York. NY 10001 
(212) 779-0800 


DATA RHCOVERY SERVICES 


OtiTRACK 800 - 752-1333 
DATA RECOVERY INC. 


MN Cull 
2-W-1I07 


The Only Custom Data Recovery Experts 


Call us when: 

• Your hard disk can't be booted 
■ You can't access a file 

• Your directories and/or FATs 
arc scrambled or gone. etc. 

For that critical moment when only the best will do. 

CIRCLE MZ OW READER SCRVICEtAWO 


A service from the 
creators of Disk Manager! 
Recommended by major 
drive manufacturers. 


DISK CONVERSION 


CHANGING WORD PROCESSORS? 

Media transfer to or Irom: 

IBM. XEROX. DEC. WANG. 

LANIER. CRT. CT. MICOM. NBI. 

WORDSTAR. WORDPERFECT MSAVRD, DW3. 
MULTIMATE. SAMNA. MASH. DCA 
*******FREE test CONVERSION****** 
Conversion Specialists 
531 Main St . Suite 835 
El Segundo. CA 92045 
(213)545-6551 *(213) 322-6319 

fP-. 


TOTAL SERVICE CONVERSIONS 

• OUR NAME SAYS IT ALL • 

• Quality Service • 

• Quick Turnaround • 

• Low Prices • 

• 1-800-5 CONVRT • 

• In CA 1-213-669-8134 • 

• Formerly W/Texl Sciences Corporalion • 
TOTAL SERVICE CONVERSIONS. INC 
1933 North Monon Street 

Los Angeles. CA 90027 


DISK 

CONVERSION 





INCOMPATIBLE COMPUTERS? 
Disk Intwtkaiift Service Compen special- 
izes in transterring tiles Cietween 1000-f 
incompatiMe computer formats; 

« S-TMCK TAPE TO OISXEnE 

• OEDICATEO WORD PROCESSORS 

• X5‘. 5.2$' S 8’ FORMATS 
Md'tionai Services Indude; 

• Database & Spreadsheet Conversions 

• Custom Programming/Data Reformatting 

• Expert Technical Assistance 

Disk Interchange Service Co. IDISC'I 
Z Pali f)nw. Wcvtiml MA OIKKb 
1588) ft92-W5e 

ORCLE 824 ON READER SERVICE CARO 


TAPE/DISK 

CONVERSIONS^ 


Conversion services to or from over 
1250 computer systems; 

• Magtapes • Minicomputers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 


PIVAR 

COMPUTER SERVICES, Inc. 


(312) 459^10 

165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 

CrnCLE 826 ON READER SERVICE CARO 


TAPE-TO-FLOPPY 

FLOPPY-TO-TAPE 

Tape duplication 

FLOPPY-TO-MICROFICHE 

Laser printing 


1 - 800 - 422-9622 

(In OK: 018 254 96221 

TECHNICAL PROGRAAWINO 
SERViaS, INC 

8506 USI 6ISI STBI! 
imsk 01 74133-1301 
aRCLE 82S ON READER SERVICE CARO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


DISKETTE COPY 
SERVICE 


SOFTWARE 

DUPLICATION 


' One-Stop Shopping 
' Custom Packaging 
' Copy Protection 
' Technical Support 
’ Drop Shipping 
’ Fast Turn-Around 
’ Competitive Pricing 




800 - 222-0490 

In NJ 201-462-7628 
FAX 201-462-5658 

MBGASoftl 

PO. Box 710. Freehold. NJ 07728 
V FuH Service D uplicatio n Facility ^ 


CIRCLE 828 ON READER SERVICE CARD 


SOFTWARE PRODUCTION 

* Dlik duplication 

* All format* 

* EVERLOCK copy protection 

* LabalZalaava printing 

* Full packaging •ervicat 

* Warahouslng 

* Drop shipping 

* Fulfillmant 

* 4e'hourdalivary 

* Consultation A guidartca 

y^Star-Bute. Inc. 

2*80 Bergey Rd . Hatheid. PA 19440 


OBergey 
800-243-1515 


19440 
215-997-2470 
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NETWORKING 


KEY 

ELIM 

CARD 

IINATOR 

nrcAto uiMnATM 
«.«L W. aoi. IL « lu 
riu 4 sior {99 

D Cl ELDSIATOI 

LOl. U 8 ZU 

nm snt $99 

ELS UTILITIES 
XVBD b PriSc FIX 
WP SO PIX J59 

RETCRACR 

LOSE PASSVOtC’ 

4U ntuoai ^99 

GETDISK 

CBT BIOS DRIV6S 
280 A 388 {59 

BIOS TOOLS 

PATCB Mtn TAIIU 
na ciTMa $99 

(713) 781-9268 

IIS 

IITieil IISMIIS ITITBM 

IK.) WUXXJUOM) (*rVt UJll SM1 

IIU8 mu 

■ NOVELL AUTHOfaZCD R£S 01 CR 
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Packaging Items 

• Vinyl Portfolios 

• Bindeis and Slipcases 
Vinyl, Cloth 

• Spinaker Paks 

• Custom Designs 

Silk Screening and 
Printing Services 

• Binders - Slip - Portfolios 

• Labels - Tyvek Sleeves 

• Manuals 



Duplication and Assembly Services 

• 100% Individual Testing on each disk 
(Write/fleacVVerify) 

• 10% AQL lot verification performed on 
separate computer 

• Label affixing, product assemblies and 
shrink wrapping available 

• Copy Protection Systems 

Accessory Items 

• Index Tabs 

• Vinyl disk pages 1, 2, 3, 4 disk/pg. 

• Shipping cartons binder/portfolio/disk 

• Typesetting service for manuals from 
file transfers or printouts 

• Diskette label printing 

• Bulk diskettes 


CIRCLE 830 ON 

721 W. Algonquin Rd., Arlington Hts., Illinois 60005 service card 

(312) 364.SOFT (7638) . FAX 364-7698 . Telex 493-7109 


Spring Sale 


3M 5.25" Mark O DItktnta 
The ultimate in diskette reliability 
durability and quality. 


SSOD 4aTPI 
DSDD48TPI 
DSHD IBM PC/AT. 

3lyl3.r Micro DIskatta? 

DS 1 35TPI 
HD 2.0 MG 
Minimum: 90 ditke. 10 di«ks/box 
Cmll for qumnlHy tHocounl. 


Sale 

$.73 

.67 

1.37 


$1.40 

3.40 


Toll rroa: tO0'25S-OO28 


FREE CATALOG 

Compt«t« Lln« o4 OiMUity n — 

Suppria* lor Your CompuMr. 

Minimum orctor SSS.OO. SAH; (Corrtlnorrtol 
USA) S4.00/100 di*k*. LW9*r quontHloo 
shlppod F.O.B. Omnd R4«>id«. Ml. PriCM 
•ubjact to ehane*. 

Praeision Data Producto'*' 

P.O. Boi 8347 
Orrnd Ri«M»,Mi49618 
MWii9m: 1400432-24«a 
ei8.4Sa-34S7 FAX; 81»4Sa.4ai4 


M 
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PC Magazine Marketplace 
the ultimate target 
market! 


The brand specifiers who read PC 
Majtazine don't have the time to shop 
around, their only roitrern is jp'ttinrt 
what they need as quickly as iKwsible. 


They'll DIRECT their attention 
to K Magazine Marketplace 


For them PC Maftazine Marketplace^ 
Direcl -Respon.se/Di.splay Ad formal 
represents a fa-st. easy and cost effec- 
tive method of pruduci acquisition. 
They kiuw it will have the products 
they need and the information they 
want reftardinrt price, volume dis 
counts, specifications and delivery. 

Ifyou think that your business can 
benefil from the 700.00U brand spec- 
ifiers who read PC Ma{(azine ... 
YOU’RE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4AD$ 



Get The Word Out! 

Your Product 
Has Been Chosen 

EDITOR’S CHOICE. 

Let us take your article to its highest 
level of marfcetiiig potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted •• on 80 lb. paper stock, in 4-color, 
2-color or 1-color, call or write to^y: 

Jennifer Locke— Reprints Manager; 

Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016, 212-603-5447. 

* -Minimum quantity 500 reprints. 


TRAINING/ 

TUTORIALS 


yALTFOCAD 



VIDEO TUTOR 


*» grptoM MuCtO 

• Cotcie instrucMn • LJb EsoroKi • Tasuig 

Y«$. you can team AutoCAD eaaUyt 
And at yow own poed 

W# yw pan De<K*W AuloCAO lulo> who 
CtMni>ineop«ntjngconmMi bwn 
hens ttwougn aiMncM TtkSMi|.pKM 
h^n orptci vOtO ntfot ■«« your nrwig com 
hna wRi yow OuogM 

Graal tor quick retennea, 

ORDER 
TOUFREE! 
1 - 800 - 333-1479 

CAI Inc Rochwawv N 
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Editorial product index 


kaoeh 

isnKX 


ADD-IN BOARDS 


446 

LaserPort 

DP-Tek Inc. 

43 

445 

Visual Edge 

Intel Corp. 

43 

AFTER HOURS 

544 

Bible Quesf 

InfoQuest 
Technologies Inc. 

410 

543 

The Entertainer 

POI 

412 

542 

Micro Music 
Manager, Opus 2 

M3 Software Co. 

412 

429 

MusicPrinter Plus. Temporal Acuity 

414 


Version 2.0 

Products Inc. 


547 

UtaV: Warriors Origin Systems Inc. 

408 

545 

WORDsearch 

WORDworks 
Software Architects 

410 

546 

Worid->FileSki 

World Associates in 
Travel Inc. 

408 

COMPUTERS 

548 

Tandy 5000 MC 

Tandy Corp. 

159 

CONNECTIVITY 

401 

DNA Networks 

DNA Networks Inc. 

99 

404 

ELS NetWare II 

Novell Inc. 

100 

403 

LANsmarl 

Localnet 

Communications 

Inc. 

102 

396 

LANtastic 

Artisoft Inc. 

108 

402 

NetO) 

Invisible Software 
Inc. 

113 

397 

Network-OS 

CBISInc. 

118 

398 

POWERIan 

Performance 
Technology 
Datapoint Corp. 

118 

399 

OataLAN4 

118 

400 

PCVNOS 

CorvusSysfemsInc. 121 

405 

TOPSAIOS 

TOPS 

127 

406 

VraNet 

Western Digital 

Corp. 

128 

GRAPHICS (HARDWARE AND 


SOFTWARE) 



436 

Compaq Advanced Compaq Computer 
Graphics 1024 Corp. 

51 


Board 



HARDWARE 

444 

DMI 

microPORTABLE 

Harris Corp. 

56 

438 

480S PC Viewer 

In Focus Systems 
Inc. 

52 

443 

HP ProCollecbon 

Hewlett-Packard Co. 

46 

439 

Intel 80C287A 

Intel Com. 

51 

SCANNERS 

409 

AT&T Overview 

AT&T Audlographic 

197 


Scanner 

Communication 

System 


408 

AVR-302 

Advanced Vision 

193 



Research Systems 
Inc. 


410 

Canon Image 
Scanner IX-12F 

Canon USA Inc. 

205 

411 

Chinon DS-3000 

Chinon America Inc. 

207 


READER 




READER 




S8IVNX 




SBmCE 




NUMBER PRODUCT 

COMPANY 

PAGE 

NUMBER PRODUCT 

COMPANY 

PAGE 

412 

CompuScan PCS 

CompuScan Inc. 

208 

420 

Saba PageReader 

Saba Technologies 

248 

422 

Datacopy 730GS 

Xerox Imaging 

255 

421 

ShapeScanSS- 

Shape Inc. 

252 



Systems 



300+ 



425 

DESTPCScan 

1020 

DEST Corp. 

212 

407 

TrueScan 

Calera Recognition 
Systems 

212 

413 

DEST PC Scan 
2020 

DEST Corp. 

212 

SERVICES 

414 

Hewlett-Packard 

Hewlett-Packard Co. 

222 

441 

CheckFree 

CheckFree 

52 

423 

ScanJet 

Xerox Imaging 
Systems 

Xerox Imaging 

255 


Sefvisware 

Technologies 


Kurzweil Discover 
7320 Model 5 
Kurzweil K-5000 

SOFTWARE 

424 

255 

433 

Addresselope 
Asmflow, Version 

BarryAWatzman 

54 



Systems 


431 

Quantum Software 

54 

426 

Microtek MSF- 

Microtek Lab Inc. 

226 


1.24 




300G 



437 

AutoRead 

Tutoriand Corp. 

52 

415 

Microtek MSF- 

Microtek Lab Inc. 

226 

441 

CD-ROM 

Diversified Data 

56 


3000 




Sourcedisc 

Resources Inc. 


427 

Microtek MSF- 

Microtek Lab Inc. 

226 

440 

Impress 

PC Publishing 

51 


400G 



44/ 

OmniPage 

Caere Corporation 

38 

416 

Mitsubishi 

Mitsubishi 

234 

434 

Star'Lite 

TSG Technical & 

54 


Handheld Image 

Electronics America 




Systems Group 


428 

Scanner 

Inc. 

240 

442 

Type Director 

Hewlett-Packard Co. 

46 

Panasonic FX- 
RS505 

Panasonic FX- 

Panasonic Industrial 
Co. 

Panasonic Industrial 

UTILITIES 

417 

240 

432 

Switch-lt 

Black & White 

54 


RS506 

Co. 




international Inc. 


418 

Pentax S6-A4301 

Pentax Teknologies 

242 

435 

SIdeKickfor 

Borland International 

51 


Image Scanner 



Presentation 

Inc. 


419 

Ricoh RS320 

Ricoh Corp. 

245 


Manager 



PRODUCTIVITY 

OEPARTMBIT 

PROGRAM NAMEDE8CRIPT10N 




PAGE 


Utilities 

Environments 

Power Programming 
Spreadsheet Clinic 
Spreadsheet Clinic 
Spreadsheet Clinic 
User-to-User 
User-to-User 
User-to-User 
User-to-User 
User-to-User 
Power User 

Power User 
Power User 
Power User 

Languages 
Languages 
Languages 
Languages 
Languages 
Languages 
PC Tutor 
PC Tutor 
PC Tutor 
PC Tutor 
PC Tutor 
PC Tutor 

Connectivity Clinic 
Connectivity Clinic 


MONO.COM lets you alter laptop screen colors so they are easier to read. 
TIMELINE displa)^ the time ana date in a tiny window located at the 
bottom of your screen. 

A taste of non-indexed random access hies. 

The @HND function overcomes the limitations of 1-2-3's * wildcard. 
1-2-3's (Open) command is a good way to trap non-existent files. 

Print column letters and numbers from your 1 -2-3 woiteheet. 

A solution to fixing floppy disks that got mangled In the mail . 

Patch PC-DOS 3.3 to clear the screen in living color. 

Expand your DIR power to list multiple hlespecs. 

Give your batch files multiple opbons. 

Distinguish a non-existent directory from one that is merely empty. 
Convert comma-delimited ASCII database files to WordPerfect merge 
files. 

Use WordPerfect's cut-and-paste buffer as a third document. 

Avoid accidentally bypassing your error trapping in Clipper and FoxBASE. 
Indexing on related fields lets you check, analyze, and report on dBASE III/ 
IV data. 

Access all Interrupts with this BASICA program. 

Dpen the Stdpm file pointer with Turbo C. 

A simple way to count words and lines in files under C. 

Change the function keys permanently in GW-BASIC. 

Avoid a problem with conditional compiling in Turbo Pascal 4.0. 

In Turbo Pascal 4.0 and 5.0. sometimes 0.0 Is negabve! 

Dptimizabons and tradeoffs when using LIM and extended memory. 

Nine RAM chips are used to store 8 bits of data and 1 bit of parity. 
Changing a memory-resident program's hotkey Is not simple. 
RECORDER makes optimizing your RAMdisk usage a snap. 

The basic lisbng for the letter-countingprogram. FREQ. ASM. 

Gain a more versatile AUTOEXEC. BAT file with this special batch utility. 

A simple ^em for sending messages through NetBIOS. 

TCP/IP software from the right companies lets different computers share 
the same lanouaoe. 


263 

275 

291 

307 

307 

308 
311 

311 

312 
312 
314 
317 

317 

318 
320 

325 

326 
326 
328 
331 
331 
337 

337 

338 
338 
338 
341 

345 

346 
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E A D E R 


S E R V 


C E 


CARD 


INFORMATION 


Fill in your name and ad- 
dress and check off your 
answers ta the eight re- 
search questions. (One 
card per person, please.) 



Grcle the numbers on the card 
that correspond to the ads or 
articles you'd like more infor- 
mation about. (Numbers for 
advertised products are re- 
peated in the Advertiser Index 
as well.) 



The literature will be 
mailed to you from the 
advertiser free of 
charge. 


CIRCLE FOR FREE INFORMATION 

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 

201 202 203 204 205 206 207 208 209 210 21 1 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 

251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 

301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 

351 352353354 355 356357 358359360 361 362363364 365366 367368369370371 372 373374 375376377378379 380381 382383 384 385386387388389390391 392 393 394 395396397398 399400 
401 402 403 404 405 406 407 408 409 410 41 1 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 

451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 

501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 

551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 

601 602 603 604 605606607 608 609610611 612613614 615616617618 619620621 622 623624 625 626 627 628629630631 632633634 635 636637 638 639 640641 642643644 645646647648 649 650 
651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 698 699 700 

701 702 703 704 705 706 707 7i»8 709 710 71 1 712 713 714 715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 

751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776 777 778 779 780 781 782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 

801 802 803 804 805 806 807 808 809 810 81 1 812 813 814 815 816 817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833 834 835 836 837 838 839 840 841 842 843 844 845 846 847 848 849 850 

851 852 853 854 855 856 857 858 859 860 861 862 863 864 865 866 867 868 869 870 871 872 873 874 875 876 877 878 879 880 881 882 883 884 885 886 887 888 889 890 891 892 893 894 895 896 897 898 899 900 


1. In whidi of th* following 
socton dots your 
organization oporott? 
(di^ono.) 

a. □ Private Industry 

b. □ Government 


3. Ii your company a rttolltr? 

i. DYes 
\. DNo 

4. For how many IBM PC I 
and compotiolos do you 


6. Does your company own 

r. □ Mainframe(s) 

s. nMinifs) 

7. Do you plan to buy any 
PCproflucti? 

t. □ Now 


PLEASE PRINT CLEARLY— use only one cord per person 
Name 


PC 3/28-4 


c. 

□ Education 

products? 

u. 

□ In 4 to 6 months 

2. 

Your primary job function 

k. □ lOorless 

V. 

□ In 6 to 12 months 


is (check ont); 

1. □11-25 

w. 

□ No definite plans 

d. 

U MIS/DP, Communications 

m. □ 26-100 

8. 

Number of employees in 


Systems, Programming 

n. □ lOOormore 


your entire company? 

e. 

□ tngineering/R&D 

5. Art there any PC sin your 

X. 

□ 25 or less 

f. 

□ Finance/Accounting 

affkt? (Chedi all that apply. ] 

y. 

□ 26-99 

g- 

□ Morketing/Soles 

0 . □ Link^ to mainframe 

z. 

□ 100-499 

h. 

U Adminstrative/Generol 

p. □ Linked to mini 

1. 

□ 500-999 


Management 

q. □ Nehivorked together 

2. 

□ 1000 or more 


Business Phone (_ 

Company 

Address 

Oty 

Stote 


_Apt._ 


-_Zip_ 


(Zip code must be included to insure delivery) 

DPIeasesend me one year (22 issues) of PC Magazine for $31.97. Til 
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1 , 


In whidi of the following 
Mctors does your 
omnizotion operate? 
(Check one.) 

□ Private Industry 

□ Government 


. Is your company a reseller? 

□ Yes 

□ No 

, For how mony IBM PCs 
and compatibles do you 
specify bronds of 


c. □ Education 

products? 

u. 

2. Your primary job function 

k. □lOorless 

V. 

is(chiKkone): 

1. □11-25 

w. 

d. □ MIS/DP, Communications 

m. □ 26-100 

6. 

Systems, Progromming 
e. □ Engineering/R&D 

n. □ lOOormore 

5. Art there any PC s in your 
offkt? (Choa all that apply.) 

X. 

f. □ Finance/Accounting 

y- 

g. □ Morketing/Soles 

0 . □ Linked to mainframe 

z. 

h. □ Administrotive/Generol 

p. □ Linked to mini 

1. 

Monogement 

q. □ Networked together 

2. 


6. Does your company own 

r. □ Mainframe(s) 

s. □ Mini(s) 

7. Do you plon to buy any 
PC products? 

t. □ Now 

□ In 4 to 6 months 

□ In 6 to 12 months 


Number of employees in 
your entire company? 

□ 25 or less 

□ 26-99 

□ 100-499 

□ 500-999 

2. □ 1000 or more 
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M OFFER YOU ABSOLllTElY NOTHING! 

EXCEPT THE LOWEST PRICES ON ij^, 
COMPUTER PR(»l)CrS...EVER! 

CALL 707 COMPUTER WHOLESALERS BEFORE YOU BUY 

1 - 800 - 426-2489 




IBM PERSONAL SYSTEM/2 "■ 

BOSS SYSTEMS -8MHz 

MODEL 25 MONO. 5I2K.7200R S1 .045.62 

MODEL 30-002. 640K. 2-720 DR. MCGA $1,259.85 
MODEL 30-021. 720 DR. 20MB. MCGA SI .699.66 
80286 SYSTEMS - 10MHz 

MODEL 30-286. 512K. 1 4 OR $1,499.04 

MODEL 5(M)21. 1MB. 1.4 OR. 20MB. VGA $2,609.79 
MODEL 50Z-031. 1MB. 1.4 DR. 30MB. VGA $2,943.19 
M0DEL60-041. 1MB. 1.4 0R. 44MB.VGA $3,699.95 
80386 SYSnMS - 16 & 20MHz 
MODEL 70-E61. 1MB. 1.4 OR. 60MB VGA $4,400.01 
MODEL 70-121. 2MB. 1.4 DR. 121MB. VGA $5,799 47 
M00EL80-071. 2MB. 1.4DR. 70MB.VGA $5,330.68 
IBM PERSONAL SYSTEM/E" DISPUYS 
MONOCHROME 8503 $216.39 

COLOR-8512 (14-) $449 90 

COLOR 8513 (12T $562 12 

COLOR 8514 (16-) $1,150.55 

COMPAQ’* * 

DESKPRO 286/12. MOD 1. 640K. 1.2 OR $1 .750.31 
DESKPRO 286. AS ABOVE W/40MB $2,299.44 

DESKPRO 286. AS ABOVE W/80MB $2.850 89 
DESKPRO 386-20E. 1MB. 1.2 OR $3,899.10 

DESKPRO SBe/ZO MOD 60. 1MB $5,546.99 

COMPAQ 386S/16 MOD 1. 1MB. 1.2 DR $2,862.61 
COMPAQ 386S/16 MOD 20. 1MB $3,389.75 

COMPAQ 386S/16 MOD 40. IMB $3,900 08 

COMPAQ DESKPR0 386/25 MOD 110.1MB $7,590.65 
COMPAQ DESKPRO 386/25 MOO 300. 1MB $9,789.55 
EVEREX 

EVEREX 286/10 512K. 1.2 OR. 1600A $1,119.99 

EVEREX 286/16. 1MB. 1.2 DR. STEP $1,999.26 

*EVEREX386«0. 1MB. 1.2DR.STEP $3.499 72 

LASER 

LASER XTTURB0 10 MHz W/640K. 20MB $1,199.28 
2 360 DR. SER/PAR. CLK/CAL. m MONO 
PACKARD BEU W/NAHONWIOE 1 YEAR SERVICE 
VX88 XTTURBO. 640K. 1 360 DR. DOS. $639 03 
GW-BASIC.SER/PAR. COLOR/MONO CARD 
PB28610MHZ. 1WAIT.640K. 1.2DR $1,099.44 

PB386. 25MHz. TOWER CALL 

WYSE COMPUHRS W/ KEYBOARDS 
MODEL 2108 286/6. 512K. 1.2 DR $925.92 

MODEL 2112 286/12. 1MB. 1.2 OR $1,349.50 

MODEL 2214 286/12. 1MB. 1.2 OR $1,999.49 

MODEL 3216 38&'16. 1MB. 1.2 OR $2,125.68 




IMTEC.AMBR/GRN. 12*. 720 X 350 $85.99 

NEC MONOGRAPH. BSW. 16*. 1024X1024 $1,279.03 
NEC MULTISYNC GS.BSW. 14*. 720 X 480 235.61 

RACKARD BELL. AMBIVGRN. 12*. 720 X 350 $69 99 
PACKARD BEa. A/BSW. 14*. PUT SCR. T/S $99.55 
WYSE 530. AMBRGRN. 14*. 720 X 350 $175.36 

WYSE 700. B&W. 15*. 1280 X 800 $759.87 

WYSE 7190. 19*. B4W. 1280X1040 $1,599.50 




* GOLDSTAR. 14". 640 X 200. .43 S225.60 

IMTEC COLOR. 14”. 640X200. .43 S269.67 

MAGNAVOX CMe762. 14*. 640 X 240. .42 $255.99 

MITSUBISH1 1409. 14*. 640 X 200. .43 $269.89 

PACKARD BELL PB1443. 14* 640 X 200. .43 $249.60 

SAMSUNG COLOR. 12*. 640 X 200, .43 $215.55 

COLOR GRAPHICS W/PAR. 640 X 200 $69.33 

MONOCHROME GRAPHICS W/PAR. 720 X 348 $69.85 




• MAXTOR 1140 116MB. F/H. 26MSFORAT $1,625 18 
MAXTOR 4380S 320MB. F/H. 18MSW/SCSI $2,299.34 
MINISCRIBE 3650-AT. 40MB. HIH. 61MS $309.20 
PRIAM 130MB. F/H. 20MS FOR AT $1349.90 

SEAGATE ST225 20MB. IH1.65MSW/MFM $259.05 
SEAGATE ST238 30MB. IW. 65MS W/RU $289.21 
SEAGATE ST251 40MB. Hm. 40MS FOR AT $339.75 
SEAGATE ST251-1 40MB. HU. 28MS FOR AT $399.25 
SEAGATE ST125I-PSB 20MB. Hm. $325.99 

SEAGATE ST277R 65MB. HH. 40MS W/RU $449.22 
SEAGATE ST4096 BOMB. Fm.28MSW/SW $599.90 
TAXAN EXT. 360K FDD FOR PS/2 $239 25 

TEAC360K. HmFDOPCOa $69.79 


UiUisLlMi 




ARCHIVE 40MB INTXr/AT 
ARCHIVE BOMB INT XT/AT 
MAYNARD 2200HS. 2.2 GIGABYTES 
• MOUNTAIN 4flMB INT/EXT 
MOUNTAIN 150MB EXT 


$329.59 
$649 66 
$4,479.05 
$399 5(»599.50 
$1,599.17 



Epson Cash Rebates 
Limited Time Offer 
Call 707 Now! 


NOVELL NETWORKING 


CAROS 


TURNKEY NETWORK SYSrai 

ARCNET (8 empcoa 

$165.09 

10MHz 286 RU SERVER. ARCNET PC TERMINALS. 

ARCNET (16 BIT) 28&366 

$359.20 

LOADED NETWARE. CABLES, EVERYTHING. 

ETHERNET 

$259.68 

SIMPLY PLUG INS TURN DN! 

MICROCHANNEL CAROS PS/2 

$399 99 

4-USER (40MB) 

$6,699.14 

WORK SOmONS 


6-USER (80MB) 

$8,988.75 

ARCNET PC TERMINAL 10MHz. 2S6K 

$849.15 

8-USER (BOMB) 

$11,999.25 

ETHERNET PC TERMINAL 8MHz, 256K 

$799.79 

OPERATINB SYSTEMS 


* ESPIRITLANTERMV40/8. 768K 

$1,099.92 

ADV. NETWARE 286 V2.15 

$1,999.49 

MSC- NETWORKMB ITEMS 


• ADV. NETWARE 286 V2.15SFT 

$2,799.20 

WAN6TEK 60MB TAPE BACKUP (F/S) 

$799.67 

ELS 4-USER SOFTWARE 

$499.89 

ARCNET ACTIVE HUB 

$499.75 

ELS 8-USER SOFTWARE 

$1,074.69 

ELGAR MONITOR 1000 WAH UPS 

$899.72 


“ NOVEU TRAINED SERVICE PERSONNa ON STAFF TO HANDLE YOUR INQUIRIES * 




COMPAQ SLT286/12.640K.1 DR. 20MB $4,059.40 
MITSUBISHI 286/12. 640K. 2 OR. BKLT $1 .999.05 
MITSUBISHI 286/12. 1 DR. 20MB. BKLT $2,459 48 
NEC MULTISPEED EL2. 640K. 2 DR. BKLT $1 .499.61 
NEC MULTISPEEO HD. V30. 1 DR. 20MB $2,275 88 
NEC ULTRALITEV30/10.640K.SER/RAR. BKLT CALL 
TOSHIBA 1000 80C86/5. 512K. 1DR $789.49 
TOSHIBA 1200FB AS ABOVE W/BKLT $1,529.19 

TOSHIBA 1200HB. AS ABOVE W/BKLT $2,349 07 
TOSHIBA 1600 286/12. 1MB. 1 DR. 20MB $3.249 09 
TOSHIBA 3100 2868. 640K. 1DR. 20MB $2,599.19 
TOSHIBA3100E 28612. 1MB. 1DR. 20MB. $2,759.22 
TOSHIBA 3200 286/12. 1MB. 1 DR. 40MB $3,499.44 
TOSHIBA 5100 38616. 2MB. 1 OR. 40M8 $4,599.89 
• ZENITH SUPERSPORT 28612. 20MB $3,099 45 




I. ~ 


COMmO VGA. 640 X 480. 256 COLOR $459 60 

* CONTROL SYSTEMS ARTIST XG10 $1 .929 88 

* CONTROL SYSTEMS ARTIST 10 $2,099 70 

EPIC. 480. EGA. CGA. MOA. HERC. 640 X 480 $224.66 
GENOA SUPER EGA. HI-RES 640 X 480. 256X $179.34 
GENOA SUPER VGA. 800 X 600. 256K $259.99 

GENOA SUPER VGA. 768X1024. HI-RES $349.23 
NEC MVA 1024. 384K $925.90 

NEC MVA 1024 ENHANCED. 768K $1 .075.51 

ORCHID DESIGNER VGA. 640 X 480. 256K $289 47 

PARADISE VGA PLUS. 800 X 600. 256K $279.41 

PARADISE VGA PROF. 800 X 600. 256X $489 05 

* PARADISE AUTOSWITCH EGA. 640 X 480. $209.29 

STB AUTOEGA. 640 X 350. 756K. 64 COLOR $149.47 
STBVGAEXTIUVEM. 640 X 480. 512K $369.95 


• AMDEK732, 12*. 640 X 480. .28 $399.11 

GOLDSTAR EGA. 14*. 640 X 350. .31 $350.55 

GOLDSTAR VGA. 14*. 640 X 480. .31 $379.93 

HITACHI HM 4119. 19*. 1024 X 768 $2,209.38 

IMTEC VGA MULTI-MODE. 14*. 800 X 560. T/S $469.15 
MAGNAVOX EGA 9CM043. 14*. 640 X 350. .39 $339.20 
MAGNAVOXVGA9CM082. 14*. 640 X 480. .39 $449.66 
MITSUBISHI 6905HL. 19*. AUTO TRACKING $2,319.10 
NECMULTISYNCII. 13*800 X 560. .31 $589.10 

NEC MULTISYNC PLUS. M*. 960 X 720. .31 $889.99 

NEC MULTISYNC XL. 19*. 1024 x 768. .31 $2,349.79 

SAMSUNG EGA. 14*. 640 X 480. .31 $369.51 

TAXAN 770 MULTISYNC. 14*. 800 X 600. .31 $589.29 
ZENITHFTMZCM-1490. 14*. 640 X 480. .28 $649.21 
WYSE WY-650. 12*. 800 X 600. .28 $489.22 


CITIZEN 120 0.9 PIN. 80 COL. 120 CPS $149.41 

CITIZEN 180 0.9 PIN. 80 COL. 180 CPS $169.50 

EPSON FX 850. 9 PIN. 80 COL. 300 CPS $349.44 

EPSON FX 1050. 9 PIN. 132 COL. 264 CPS $499.61 
EPSON LQ 500. 24 PIN. 80 COL. 180 CPS $309.10 

EPSON LQ 850. 24 PIN. 80 COL. 264 CPS $535.26 

EPSON LQ 950. 24 PIN. 110 COL. 264 CPS $595.67 

EPSON LQ 1050. 24 PIN. 132 COL. 264 CPS $739.65 
EPSON LQ 2550. 24 PIN. 132 COL. 240 CPS $939.66 
EPSON LX-800. 9 PIN. 80 COL. 180 CPS $199 90 
HP LASERJET SERIES II. 8 PG/MIN $1,729.21 
HP DESKJET INKJET. 4 PG/MIN $709.32 

NEC P2200. 24 PIN. 80 COL. 170 CPS $349.95 

NEC P5200. 24 PIN. 80 COL. 265 CPS $525 84 

NEC P5300. 24 PIN. 136 COL. 265 CPS $699.82 
NEC P960 XL. 24 PIN. 136 COL. 400 CPS $1,025.39 
NEC 3550 SPINWRITER. 136 COL. 35 CPS $799.05 

• NEC LC890 LASER. 6PG/MIN $3,299.55 

PANASONIC 10911, 9 PIN. 80 COL. 192 CPS $179.24 
PANASONIC KX-P1124. 80 COL. 192 CPS $319.22 
PANASONIC KX-P1524. 130 COL, 240 CPS $549.35 
PANASONIC KX-P1595, 130 COL. 240 CPS $439.90 
RANASONICLASERIWTTNER.il PG/MIN $1,525.25 
STAR MICRONIX NX-15. 130 COL. 120 CPS $332.59 
STAR MICRONIX NX-1000. 60 COL, 144 CPS $161.64 
TOSHIBA P321SL, 24 PIN, 80 COL. 216 CPS $465.20 
TOSHIBA P341SL, 24 PIN. 132 COL, 216 CPS $575.23 
TOSHIBA P351SX. 24 PIN. 132 COL. 360 CPS $929.69 

MJ1I.I.I.IJIIIJIJJ 

CANON FAXPHONE 8. G3, 18 SEC/PG $769.66 

OATACOPYMICROMX BOARD $599.72 

MURATA M1200. G2/G3. 18 SEC/PG $710.45 

MURATA M1600. G2/G3. 18 SEC/PG $874.30 

QUADRAM J.T. FAX 9600. PCOa/AT $559.44 
SHARP FO-300, G2/G3, 18 SEC/PG $1 .220.84 

• SHARP FO-420, G2/G3. 18 SEC/PG $1,269 11 
TOSHIBA T3000, G3/G3. IPG, 15 SEC/PG $1,055.59 
TOSHIBA T3300. G2/G3. 5 PG. 15 SEC/PG $1 ,225.84 

WYSE MODEL 30 AMBER OR GREEN $285.09 
WYSE MODEL 50 AMBER OR GREEN $359.65 

WYSEMODEL6aAMBER.GREEN.BSW $299.94 
WYSE MODEL 60 KEYBOARD $105.49 

WYSE MODEL 85 AMBER OR GREEN $399.95 

WYSE MODEL ISO BSW $299.68 

• EVEREX 1200 BAUD INT $79.85 

• EVEREX 2400 BAUD INT $139.69 

HAYES SMARTMODEM 1200B INT W/SW $279.30 

HAYES SMARTMODEM 1200B INT $245. 72 

HAYES SMARTMODEM 1200 EXT $289.66 

HAYES SMARTMODEM 24006 INT W/SW $424.09 

HAYES SMARTMODEM 2400B INT $379.88 

HAYES SMARTMODEM 2400 EXT $424.61 

IWKARD BEU 1200B INT $69 00 

IWIKARD BEU 2400 BAUD INT W/SW $129.10 

PACKARD BEU 2400 BAUD EXT $159.79 

USR SPORTSTER 1200 HALF CARD INT $79.52 

USR SPORTSTER 1200 EXT $109.45 

USR SPORTSTER 2400 INTW/SW $135.18 

USR COURIER HST96fl0 EXT $629.28 


CORPORATE & QUANTITY 
DISCOUNTS AVAILABLE 

MOSTORDERS SHIPPED WITHIN 48 HOURS 
Prices reflect 3% cash discount. Allow 10 business 
days tor shipping when paying by personal check 
Software, chips and other electronic components are 
not returnable Returns are subject to a restocking 
charge Prices are subject to change without notice 




Credit card charges are submitted at time of shipment 


CALL 707 (^WflMISiSLlimRSTODAY! 

1 - 800 - 426-2489 

or in Illinois TECH HOT LINE FAX: 

( 312 ) 205-5555 ( 312 ) 205-1410 ( 312 ) 205-5550 

CREDIT TER 


PCM04e9 


MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Greet MaHieuTg Association. Inc 


CREDIT TERMS AVAILABLE TO QUALIFIED BUYERS 



COMPUTER WHOLESALERS 

635 Academy Drive Northbrook. IL 60062 





After Hours 
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SPORTS 
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Worttl->FileSki: 
Downhill Database 
Plans Cool Vacations 

BYFREDRIC BURKE 

Inveterate ski bums and wob- 
bly-kneed novices alike will 
find that World->File Ski 
($14.95 from World Associates 
in Travel) organizes all the de- 
tails that go into planning a ski- 
ing vacation. Specify what you 
want; heli-skiing, skating, kid- 
die stuff, whatever, and World 
->FUe will search its database 
to find and display matches. 

The information is presented 
in two main menus, one for the 
major ski areas in the United 
States and Canada, and another 
that comprehensively covers 
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presented legibly; it’s just a 
matter of telling World->File 
where and when you want to go. 

The tour operator submenu 
lists operators who subscribe to 
World->File. This clumsy 
menu supplies information that 
is readily available elsewhere in 
the package; its usefulness is 
questionable. 

The resort information sub- 
menu is great for getting general 
information on an area. In fact, 
it’s the heart of the package. 
This is where World->File 
demonstrates how much re- 
search has gone into it. Those 
who don’t frequent Innsbruck or 
Chamonix regularly will appre- 
ciate the effort. 

Cross-country skiers may 
find less to cheer about than 
their downhill brethren. Many 
major ski areas have access to or 
are affiliated with skinny-ski fa- 
cilities; the selection offered by 
World->File is limited to these. 


WorId->File 
Ski’j database 
has a wealth of 
daia about ski 
resorts: this 
information is 
the package’s 
most useful 
feature. 


Interest > OI^plc 

Hotel Re^uirenents 

Delux -> Lodfe -> 

Xitcken '> 

Ski Aree > UIITCmCC KT 

First Cl-> 

Besert -> 

CliUaren-> 

St»y -> 

Budget -> 

ftpt/CiRlo-> 


OeiMrt -> 12/22/88 

Cfvuy 

BaB -> 

S|t«/Pool'‘> 


Europe and South America. 

For the most part, it’s easy to 
find the information for the trip 
of your dreams because World 
->File makes the user feel at 
ease from the start. The opening 
menu gives you three choices: 
tour packages, tour opierators, 
and resort information. 

The tour package submenu 
is good for the traveler who 
would rather not have to deal 
with all the little details that 
make trip planning so tedious. 
Hotel and flight information are 


World->File is useful, help- 
ful, and for the Alpine skier, 
very complete. If you want to 
take a lesson, bomb mogul 
fields , or sit on the sun deck dur- 
ing the day, look here. 

List Price: World->File Ski, 
$14.95. Requires: 2S6K RAM, 
DOS 2.0 or later. Not copy 
protected. World Associates in 
Travel Inc., 29 Birch Brook Rd., 
Bronxville, NY 10708; (800) 624- 
5659,(914)793-7310. 
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Ultima V; Warriors of Destiny /eorwrM muck-improved graphics to go with the 
dense story line and numerous characters the game offers. 


GAMES 


I 


Combat Hate, Fear, 

Anti Lies in The 
Treacherous World of 
Ultima V 

BY STEFAN PETRUCHA 
AND 

HY BENDER 

Origin Systems’ Ultima series 
has long set the standard for PC 
fantasy adventure. Its latest en- 
try, Ultima V: Warriors of Des- 
tiny ($59.95) continues the tra- 
dition of excellence — it’s the 
best yet. 

TTie game begins with the 
king. Lord British, lost beneath 
the earth. In his place, the ambi- 
tious Blackthorn rules, under 
the influence of three insidious 
Shadowlords of Hate, Fear, and 
Lies. A clandestine Resistance 
is countered by an evil Oppres- 
sion. In the midst of this, the 
legendary Avatar (that’s you) is 
summoned to destroy the Sha- 
dowlords and then find the king. 

During play, you join the 
Resistance, infiltrate the Op- 
pression, escape torture 'cham- 
bers, sail the high seas, translate 
runes, meditate in holy shrines, 
climb mountains, ride down 
waterfalls, and even learn to 
play the harpsichord. 

You also meet hundreds of 
minor characters who help flesh 


out the action. These people re- 
act and speak in natural and de- 
lightfully surprising ways. They 
even follow individual sched- 
ules, eating, sleeping, and 
working independently of your 
adventure. 

In Ultima V the graphics fi- 
nally come of age; previous ver- 
sions had been visually disap- 
pointing. The game offers such 
delights as charging monsters 
gnashing their teeth and spells 
shimmering across the battle- 
field. 

Another major improvement 
is the combat system. For the 
first time, strategy plays a major 
role turning the standard hack- 
and-slash encounter into more 
of a chess match. 

The program isn’t perfect. 
The sound effects, amusing at 
first, quickly become annoying. 
Also, the game runs very slowly 
on a standard PC, requiring a lot 
of patience. And, in the tradi- 
tion of the whole Ultima series, 
the ending is somewhat lacking. 

These defects barely mar the 
game’s high quality, though. 
Ultima V is the best of a superior 
lot. If you’re at all interested in 
role-playing games, buy it. [IQ 
List Price: Ultima V: Warriors of 
Destiny, $59.95. Requires: 256K 
RAM, graphics adapter, DOS 2. 1 . 
Copy protected. Origin Systems 
Inc., 136 Harvey Rd., 

Londonderry, NH 03053; (603) 
644-3360. 

CIRCLE 547 ON READER SERVICE CARD 


PC MAGAZINE ■ MARCH2 8, 1989 
408 


Copyrighted material 






iii Advertisers PRCOUcr INDEX 


RS# AOVERTtSER PflOOUCT PAGE# 

ACCOUMTIMO SOFTWARE 

* OacSoltware DACEasy 70 

' Intuil Software Quicken 47 

263 MacoU Inc. Accounting Software 328-329 

301 PC Exchange Accounting Software 354 

356 Peachtree Software Double Bonus Bundle 294 

747 TLB. Inc. ProfitWise 50 

DATABASE MANAGERS 

377 Borland Intemalwnal Paradox3.0 55 

494 Buttonware PC File' DB 236 

112 fox Software Inc. MACOatabase 64 

488 Nantucket Corp. Clipper 148 

* Oracle Database Management Software 9 

327 Revelation Technologies Advanced Revelabon 154 


IMF0RMAT10M MANAGERS 

354 Jensen-Jones Inc Pim Softwar^'Currents■ 78 

' Lotus Agenda 74-75 

283 Primebme Software Personal Information Manager 131 

INTEORATED SOFTWARE 

187 Enable Software Inc. Enable 79 

LANQUAQES 

137 Borland Intemabonai Turbo Pascal 57 

380 HammerV Computer Services Pro Bas Tool Kit'Pro Bas 330 

280 LaserGoInc GoSchpi. 212 

• Microsoft Cobol3.0 174-175 

* Microsoft QuickBasic4.S 324 


OPERATING SYSTEMSWiVIROMIEEMTS 

334 SoftLogic Solutions Software Carousel 49 

‘ UNIX Internationa UNIX Software 344 


PROGRAM DEVELOPERS^iENERATORS 

380 Hammerty Computer Services Pro Bas'Pro Screen 330 


PROJECT MANAGEMENT 

272 Computer Associates Super Project 244 

201 Haventree Software Protect Management Software 332 

* Scilor Corporation Protect Management Software 186 

249 Symantec Timeline 26 

STATISTICAL SOFTWARE 

156 STSC Statgraptucs 211 

UTUJTIES 

160 Central Point Software PCToolsOeluxe 58 

369 Golden Bow System Ulillies 4 

380 Hammerty Computer Servtces Pro Bas/Pro Screen 330 

280 LaserGoInc. Go Script 212 

107 LaserToolsCorp LaserTorQ 338 

■ PCConnection PeazzPlus 214-219 

* Quaid Software LTD Copywrite 176 

290 Rose Electronics Master Link 165 

334 SofiLogic Solutions Software Carousel 49 


WORD PROCESSING SOFTWARE/AIBS 

142 Applause Software Perfect Addition 92 

325 IQ Engineering Super Cartridge 1 228 

325 IQ Engineering Super Cartridge 1 Enhanced 228 

280 LaserGoInc GoScript 212 

107 LaserToolsCofp. LaserTorQ 338 

480 MicroPro Intemabonai WordStar 5 350-351 

240 Systems Compatibility Corp Wordprocessor Conversion S/W 21 

CAP/CAM 

475 American Small Business Comp DesignCAO 316 

265 Intergraph Corporabon CADO Micro Station PC 259 


SPREAPSMEET/TEMPLATES 

* Oac Software Lucid 3-0 . . 67 

• Microsoft Exel C2-1 


DESK TOP PUBLISHINO 

522 Digital Products Print Director 28 

325 IQ Engineering Super Cartridge 1 228 

325 IQ Engineering Super Cartridge 1 Enhanced 228 

280 LaseiGoInc. GoScript 212 

107 LaserToolsCoip- LaserTorQ 338 

299 SWfTE International . LTD Glyphix 37 

744 Z-Sott Publishes Type Foundry 203 

DATA ENTRY SOFTWARE 

174 FormworxCorp. Formwonc 156 

TAX SOFTWARE 

343 ChipSoft Tax Software 302 


ENTERTAINMENT SOFTWARE 

203 Wesson International Tracon 84 


ns# ADVERTISER PRODUCT PAGE# 


FORM DESIGNERS 

140 Bloc Development Formtools 184 

174 FormworxCorp. Formwonr 158 

257 Indigo Software Ltd Etedronic Forms 346 


COMPATIBLE KEYBOARD 

515 WellsAmencan Compustar 17 

236 WellsAmencan Compustar 29 

723 Zeos International Keyboards 237 


BACKUP SOFTWARE 

485 Westlake Data Corp PC-FuBack 349 


DISK BACKUP A TAPE DRIVES 

160 Central Point Software PC Tools Deluxe 58 

370 Corel Systems Optical Disk Drive 147 

286 Fifth Gdieration Fastback Plus 271 

269 International Battery Corp Elackup Software 258 

197 Manzana Microsystems External Disk Drives 241 

495 Maynard Electronics Tape Backup 327 

268 SwanTechnologies^CP Tape Back-Ups 22 

501 Teac Corporabon Datastorage 178 

384 Tecmartnc Tape Back Up 143 


HARDDISKS 

351 Hard Drive International Hard Drives 170 

' Plus Deveiopmeni PkisHardCard 150-151 

499 Pnam HardDisks 314-315 


COMPUTERS/COMPATIBLES 

270 Altec Technology Corp PC Compatibles 82 

355 American Miiac IBM Compabbles 321 

111 Arche Technologies ArctieRival 169 

166 ASTResearch Computer Systems 171-173 

509 Ausbn Computers CompabWes 10-11 

275 Senttey Computers Compabbles 303 

481 Bull D^ Computer Products Computer/Accessones 342-343 

252 Clone Computers Mailorder 376 

163 Computer Products United PC Compabbles 2-3 

' Dataworid PCCon^Wes 177 

536 Dell Computer Corporation Dell Computers C3-6 

Epson PC 279-281 

216 Everex Systems. Inc Everex Step Computers 30-31 

319 FiveStar Electronics. Inc Compabbles 196 

213 Gateway 2000 Compabbles 93 

266 Gentech PC’s 181 

305 Innovative Technology Compabbles 320 

382 Intelligent Microsystems Compabbles ... 262 

' Northgaie Computer Systems Elegance 283-285 

‘ Norihgate Computer Systems 28&12 333-335 

‘ Norihgate Computer Systems Compabbles 60-61 

* Norihgate Computer Sy^ems Compatibles 310 

303/308 PCBrsid Compatibles 132-133 

309,304 PCBrand Compabbles 134-135 

310311 PCBrand Compabbles 136-137 

372 PC Designs Compabbles 287 

535 PC Network. The New Compabbles 366-369 

268 Swan Technologies.TCP Compabbles 23 

289 Tandy.Radn Shack Compabbles 223 

515 WellsAmerican Compustar .17 

238 WellsAmencan Compustar 29 

734 WVSE Technology Modular Systems Architecture 12-13 


INPUT DEVICES 

292 Caere Corporabon DmniPage 250 

144 Calera Re^nltion Systems TrueScan 235 

742 Diamond Flower Electric Instruments Hand Scanner 209 

492 KYE Intemabonai Moose 243 

182 Logitech Mouse 260-261 

‘ Northgaie Computer Systems Keyboards 319 


PROGRAMMERS TOOLS UTILITIES 

395 PC Exchange Programmers Tools 336 


APP-ON BOARDS 

* Complete PC The Complete FAX3600 39 

325 IQ Engineering Super Cartridge 1 228 

325 IQ Engineering Super Cartridge 1 Enhanced 228 

197 Manzana Microsystems Externa) Disk Drives 241 

514 Monolithic Systems JustRam/AT2 227 

530 Swan Technologies/TCP VGA Boards 356 


SCANNERSWGITIZERS 

750 AT4T Audio Graphics Sewner 90 

292 Caere Corporabon OmniPage 250 

144 CateraRe^ilion Systems TrueScan 235 

492 KYE Intemabonai Scanner 243 

371 Mitsubishi Electronics Amenca. Inc. Scanner 251 

129 Panasonic Computer Division Image Scanners 340 


PC MAGAZINE ■ MARCH2 8. 1989 
409 


continues 












After Hours 



^ RELIGION 


Digital Scripture: 
Chapter and Verse on 
YourHardDisk 


BY DON TRIVETTE 

“Canst thou by searching find 
outGod?IJob 11:7]" Bible 
Quest and WORDsearch think 
so. These two programs put the 
entire Old and New Testa- 
ments — all 780,000 words— on 
your hard disk and provide 
search software so you can find 
any passage faster than you can 
say Methegammah. 

WORDsearch 

WORDsearch, the $139.95 
product of WORDworks Soft- 
ware Architects, relies on func- 
tion keys to select commands. 
FI, for example, always pops 
up a context-sensitive help 
screen; F2 creates and names a 
reference list, necessary for per- 
forming a search. Once the ref- 
erence list is named, you may 
find passages using either the 
Versc/Range or the Word/ 
Phrase command. The first 
method involves the straightfor- 
ward entering of book, chapter, 
and verse; the second method 
uses text search techniques to 
locate the desired passages. 

Word/Phrase searches may 
be modified by the Add, Re- 
move, Keep Only, and Clear 
commands. Instead of Boolean 
operators, the program uses Re- 
move and Keep Only to refine 
and modify a search. To locate 
all the verses that contain both 
the word bread and the word 
water, for example, you enter 
“bread” and then use the Keep 
Only command with “water.” 

llie developer claims this is 
as easily understood as the more 
computerese and, not, and or 
logical operators. Entering 
"bread and water" on the 
search line causes the program 
to find all occurrences of that 
specific phrase. The search en- 
gine also supports as a 


wildcard; thus, “lov*“ finds 
love, loving, loved, and lover, 
to name a few. 

WORDsearch has the ability 
to access multiple versions of 
the Bible. Although the pro- 
gram can't display passages 
from two versions on the same 
screen, the second version is 
just two keystrokes away. The 
program can be purchased in ei- 
ther the King James Version 
(minus marginal notes and 
Apocrypha) or the New Interna- 
tional Version— or both for $80 
more. 

Comparing the old with the 
new is fascinating. Look up 
Matthew 7:6 in the King James 
Version and you'll find the fa- 
miliar passage about casting 
pearls l^fore swine; check the 
NIV and you'll see a reference 
to throwing your pearls to the 
pigs. 

WORDsearch has an abun- 
dance of other goodies, includ- 
ing the ability to append (and 
save) your own notes to ver- 
ses — perhaps an important fea- 
ture for serious students of the 
Bible. 

Rihle Quest 

InfoQuest Technologies' $99 
Bible Quest — likewise based on 
the King James Version — lacks 
a note-taking option, but it has 
the other features you'll want 
for simple Old and New Testa- 
ment searches. For instance, se- 
lecting Find from the Point and 
Shoot menu pops up a query 


window that presents the option 
of searching by word or by 
book/chapter/verse . 

Bible Quest uses the conven- 
tional Boolean search terms 
and, not. and or to locate a pas- 
sage. Thus, entering "bread 
and water” produces references 
to verses that contain both the 
word bread and the word water. 
The F6 key acts as a switch that 
lets you find specific phrases 
like “bread and water.” 

The wildcard feature is more 
sophisticated than the one in 
WORDsearch. In fact, it's iden- 
tical to DOS's DIR wildcard 
format. The question mark rep- 
resents a letter, and the asterisk 
stands for a sequence of letters. 
Thus, “B?D” generates a list of 
references to verses containing 
bad. bed, and bid. 

When you type a search 


word, Bible Quest automatical- 
ly pops up a word-list window 
containing words of similar 
spelling. This is a handy feature 
when you're not sure how to 
spell something; Methuselah, 
for example, comes between 
Methegammah and Meunim. 
Bible Quest's help feature is a 
list of topics rather than a true 
context-sensitive aid, but that 
presents little problem since the 
program is very logically con- 
structed. 

Both programs are fast and 
accurate, and both require about 
2.3MB on your hard disk for 
program and data. Both can 
show the searched-for text in 
context. Bible Quest is slightly 
easier to use than WORD- 
search, although it lacks a note- 
taking feature. Either program 
can be used to test the proposi- 
tion of Job 11:7, but I don't 
think I'd pay 40 percent more 
for WORDsearch. 

List Price: WORDsearch. 

$139.95. Requires: 256K memory, 
hard disk. DOS 2.0. Not copy 
protected. WORDworks Software 
Architects. S014Lakeview Dr., 
Austin. TX 78732; (800) 888-9898. 

CIRCLE 545 ON READER SERVICE CARD 
List Price: Bible Quest. $99. 
Requires: 640K memory, hard 
disk, DOS 2. i . Not copy protected. 
infoQuest Technologies Inc., 1681 
West 820 North, Provo, UT 8460 1 ; 
(800) 336-6644. 
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Unlike 

WORDsearch. 
Bible QxKst 
uses conven- 
tional Boolean 
operators to 
construct 
search param- 
eters. Specify- 
ing "bread 
andu\tter" 
finds verses 
that contain 
both wvrds. 
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Ciones 

238-230 

ON UNB DATABASES 
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Mai Order 

378 


MICROBEST 
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344 

National Computer Ribbons 
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367 
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PC Network, The New 

Mailorder 

368-369 

295 
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363 

184 

Shamrock 

Mai Order 

366 

530 

Tussey Computer Products 

Mai Order 
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Mai Order 
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Micro Music Manager 
Cataiogs Ciassicai 
Record Coiiectiotts 


BY GLEN BECKER 

Any database management sys- 
tem helps you organize a collec- 
tion of records. Here’s one that 
organizes a classical record col- 


stored?" You can even set up 
separate databases for classics 
and jazz. 

The package’s simplicity is 
also its weakness. A fixed- 
length 40-character field is 
needlessly long for the conduc- 
tor’s name but could be too 
short for the music’s full title. 
With the selection and album 
number entered, the "album ti- 
tle" field is seldom useful. 

Although the program gives 
you an "other" field — and lets 
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In Micro Mu- 
sic Manager, 
each screen is 
a ready refer- 
ence to a re- 
corded selec- 
tUm. 

Sometimes, 
horreever. 
there is not 
enough room 
to list the en- 
tire eruemble. 


lection. For musicians, critics, 
radio personnel, and other seri- 
ous collectors. Micro Music 
Manager, Opus 2 is a dream 
come true. Almost. 

The system is beautifully 
simple. You type each recorded 
selection’s vital statistics into a 
template with 13 fill-in-the- 
blank fields. If you own three 
recordings of the same Bach so- 
nata. you create a separate data- 
base record for each one. Edit- 
ing, searching, and printing the 
data are ultra-easy (a small sam- 
ple database is included). 

The size of your database is 
limited only by hard disk capac- 
ity. A 20MB disk holds up to 
17,000 titles — which your PC 
can search, facilitating ques- 
tions like "How many record- 
ings of Beethoven’s Opus 131 
do I own? And which sympho- 
nies conducted by Weingartner? 
What's the format of each one: 
78 RPM record, open-reel tape, 
compact disk? Where is it 


you attach a few lines of 
"notes" to all instances of a 
given entry — it will frustrate the 
conscientious cataloger who 
wants his database to contain 
fuller information than is found 
on a record’s front cover. 

To be thorough, we need 
fields for additional composers 
(up to five for one ballet), ar- 
ranger or editor, composition 
date, recording date, pages in- 
cluded (for "excerpts” al- 
bums). measures excluded, sec- 
tion timings, and critical 
comments. Below the title of a 
lieder cycle, add fields to identi- 
fy the song, text author, key, 
and language used. And for op- 
era. add a list of singers, link^ 
with their voice types and roles. 

Beware of inconsistent in- 
put; the software will never rec- 
ognize that "Royal Phil- 
harmonic,” "The Royal Phil- 
harmonic." and "RPO" are the 
same orchestra. Better maintain 
a paper style sheet, listing all 


your spellings and conventions. 
(Why isn’t there a "crib sheet" 
file the program could access?) 

Micro Music Manager is an 
attractive package, with a 60- 
day money-back guarantee. But 
this version won’t accept the 
questions 1 want to ask: Find me 
the 1917 version of Verkldrte 
Nacht. List all records where 
the composer is also the conduc- 
tor. Then print out all Italian- 
language pre-l9S0 excerpts 
from Carmen — in correct se- 
quence as heard in the score. 

If you don’t need that level 
of detail and you simply want a 
computer index of your Mozart 
and Mahler, Micro Music Man- 
ager is the next best thing to a 
private librarian. 

List Price: Micro Music Manager. 
Opus2, $6S. Requires: 2S6K 
RAM. hard disk. DOS 2.0 or later. 
Not copy protected. Software 
Co., P.O. Box 27638, Austin. TX 
78755; (512) 346-2820. 


CIRCLE 542 ON READER SERVICE CARD 



The Entertainer: 
Famiiiar Tunes 
For Your Basic 
Routines 


BY JONATHAN MATZKIN 

You’ve heard of clip art? Well, 
The Entertainer, from PDI, is 
clip music. It’s a library of 
whimsical little songs and 
sound effects, written in BA- 
SIC, that you can play back 
through your PC’s speaker, 
with no additional sound equip- 
ment necessary. 

You can include musical se- 
lections from The Entertainer in 
your BASIC programs in much 
the same way that you might 
spruce up desktop publishing 
output with clip art. The S79 
price includes a royalty-free li- 
cense to distribute Entertainer 
sounds in your code. 

Among The Entertainer's 
270 prewritten selections are 


standards, folk tunes, work 
songs, and a variety of other fa- 
miliar melodies. You will also 
find sounds associated with vid- 
eo games and entertainment 
software, including a ray gun, a 
siren, and a ticking time bomb. 
If you prefer to program your 
own music , you can refer to The 
Entertainer's lucidly written 
manual, which contains a tutori- 
al that teaches BASIC music 
programming. 

The Entertainer is intended 
mostly for developers, but you 
don’t have to be a programmer 
to play back the sounds. You 
load The Entertainer's playback 
program under BASIC.and then 
select a tune from simple 
menus. Music you have pro- 
grammed yourself can be ac- 
cessed through The Entertain- 
er's playback facility. 

As a song is playing. The 
Entertainer's playback program 
displays an informative text 
screen. The information varies 
in its interest level; the only in- 
formation supplied about "My 
Wild Irish Rose’ ' is the compos- 
er’s name, his dates of birth and 
death, and the copyright date of 
the song. "On Top of Old 
Smokey" is accompanied by a 
few words about its origins in 
the great push westward. 

Since the sounds The Enter- 
tainer generates are played 
through the PC’s meager little 
speaker, the sound quality and 
tonal range are far from breath- 
taking. Anyone expecting a 
polyphonic synthesizer will be 
disappointed. But the vast ma- 
jority of PCs have no MIDI sup- 
port, so that tinny speaker is the 
only game in town. 

The Entertainer is probably 
worth its $79 price for develop- 
ers who want prewritten sounds 
for their code. Whether it’s 
worth the price as a novelty is 
your call. 

List Price: The Entertainer. $79. 
Requires: 192K RAM. BASIC 2.0 
or later, DOS 2.0 or later. Not copy 
protected. PDI. P.O. Box 18655, 
Boulder, CO 80308; (800) 727- 
4140. 
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After Hours 


MUSIC 


MusicPrinter Plus Offers WYSIWYG 
Music Notation, MIDI Playback 


BY RICK BASSETT 
Computers have a hard time 
with musical notation. How 
does your PC know that what 
you just wrote is a musical inno- 
vation rather than a mistake? 
Unfortunately, most music no- 
tation programs arc somewhat 
narrow and place too many limi- 
tations on your music. Other 
software is too cumbersome and 
tries to anticipate every musical 
possibility. 

MusicPrinter Plus. Version 
2.0, manages to remain simple 
to use while allowing your mu- 
sic to get very complex. Beyond 
helping you with notation, it 
also reads your score and per- 
forms it on synthesizers 


AFTER HOURS 
INDEX 


Micro Music Manager, 
Opus 2 

How to organize your record 
collection as tightly as a 
Bach fugue. 

The Entertainer 
A library of ready -made 
BASIC tunes for your PC's 
speaker. 

Bible Quest and WORD- 
search 

The entire contents of the 
Bible on your hard disk. 
WorId->FiIeSki 
Where to find the biggest 
moguls and the plushest 
tours. 

Ultima V; Warriors of 
Destiny 

Perhaps the best installment 
yet in this popular fantasy 
series. 


equipped to support MIDI, the 
Musical Instrument Digital In- 
terface protocol. 

You enter a musical .score 
into MusicPrinter Plus much as 
you would write it on paper. To 
enter notes and symbols, you 
move the cursor around the 
screen in a “what-you-see-is- 
what-you-get" environment. 
Symbols are easily chosen by 
hitting mnemonic keys, such as 
q for quarter note. You can enter 
notes in any order, jump from 
staff to staff, and insert or delete 
at any time. Moving around the 
screen is easy, especially with a 
mouse. The keys of a MIDI key- 
board also can be used to posi- 
tion the cursor vertically on the 
staff. 

Unlike some music-printing 
programs. MusicPrinter Plus 
does no automatic formatting of 
the score. It is up to you to make 
sure your music lines up proper- 
ly. but you have the freedom to 
put the notes exactly where you 
want them. Fortunately, insert- 
ing and deleting space is no 
problem, even in the middle of 
groups of beamed notes; it is 
also easy to copy, move, over- 
lay, or transpose blocks of mu- 
sic. Once a score is finished, 
you can easily extract single in- 
strument parts and edit them 
separately. 

MusicPrinter Plus provides 
several text fonts, characters to 
make guitar chord diagrams, 
jazz chord symbols, percussion 
symbols, beams for nonduple 
rhythms, and many contempo- 
rary music symbols. While it 
would be nice to have a means 
to draw your own symbols, this 
assortment should cover most 
situations. 

Scores printed on a dot ma- 



MusicPrinlcr Plus ctnues xtry readable notation out of inexpen.uve printers. This 
output sample was generated by an Epson-compatible 9-pin dot matrit printer. 


trix printer look very clean and 
are easy to read. Canon Bubble- 
Jet printers yield even better re- 
sults. though there is still some 
graininess. Since MusicPrinter 
Pius does not support laser 
printers, its scores are not really 
"publishing quality." Never- 
theless. they are fine for many 
professional purposes and ex- 
cellent for music educators or 
hobbyists. 

MIDI Performance 

The program’s performance of 
scores via synthesizers is a spe- 
cial strength. To perform your 
score via MIDI, you must fol- 
low certain rules, but most of 
them conform to standard nota- 
tion practice. MIDI channels, 
patch changes, response to dy- 
namic markings, and other pa- 
rameters can be set for each staff 
and can change automatically 
during the performance, mak- 
ing orchestration simple. 

The response to dynamics 
and other expressive indications 
can create remarkably subtle 
performances. A collection of 
sample scores ranging from 
Wagner’s "Ride of the Valky- 
ries" to a MIDI jazz composi- 
tion demonstrates the depth of 
expression available. 

As you listen to your synthe- 
sizers play your music, the 
screen turns pages, following 


the performance. The tempo 
can be sped up or slowed down 
while you listen, or you can lis- 
ten to the piece one event at a 
time — an invaluable tool for er- 
ror checking. Switching be- 
tween editing and playing 
modes is fast, so you can hear 
your changes quickly. 

If support were added for la- 
ser printing with Adobe’s Sona- 
ta or another font, this program 
would be hard to beat. Another 
helpful addition would be sup- 
port for the new MIDI Files 
specification, allowing scores 
to be transferred to and from 
commercial music-sequencing 
programs. 

But these are minor objec- 
tions. MusicPrinter Plus com- 
bines one of the most powerful 
and easy-to-use music notation 
interfaces with surprisingly ex- 
pressive MIDI performances, 
all at a very reasonable price. 
List Price: MusicPrinter Plus. 
Version 2.0, $395. Requires: 640K 
RAM. graphics adapter, suitable 
printer (Epson 9-pin. Epson LQ- 
1500 24-pin. or compatible; Star 
Micronics SG- 1 0 or SG- 1 5; or 
Canon BJ-130), DOS 2.0 or later. 
Copy protected. Temporal Acuity 
Products Inc. . Building 1 . #200. 
300 120th Ave. NE. Bellevue. WA 
98005; (206)462-1007. 
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ur new 386 -based systems are among the 
fastest available. With more advanced high perform- 
ance features than you’d get in comparable systems 
that list for up to $3000 more. 

Like Compaq’s. 

For instance, our 20 MHz System 310 offers you the 
most extraordinary value available in any 386-based 
system. In fact, PC Magazine (6/14/88) describes it as 
“fast enough to bum the sand off a desert floor.” 

And if that sounds fast, wait till you see our new 
System 325. 

At 25 MHz, it offers you the highest possible 
performance in a 386. Like the System 310, it utilizes 
the latest technology, including the Intel 82385 
Cache Memory Controller, advanced 
32-bit architecture and high perfor- 


mance drives. And of course, both systems are fully 
IBM PC compatible. 

More importantly, we can configure either system 
unit to your exact needs, then burn-in everything, 
add-in boards and all, to make sure the entire 
system works perfectly. And to keep it working 
perfectly, we give you Dell toll-free technical 
support and a full year of on-site service-included 
in the system price. Plus a 30-day money- 
back guarantee and a one-year limited warranty. 
Also included in the low system price. And you 
buy direct from our manufacturing facility in 
Austin, Texas. Which eliminates dealer markups. 
For more details, look inside this gatefold. Then 
call toll-free to order the system that’s 
right for you. 
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